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imxm i ] s«s?®KSfi:gS[6j&Ji£ite Lfcsg 1 r 
t> iriafKfawsarS]^. mjEMw^iaiisisrsaK:, 

MG£ 1©K^ v&f&J^J&tt, SflffiSB l ©*KteK!tt 

tit, *Jir-9rK.mm ^tzm$c<D%mxttm%-xi*x y 

IB 2 WSSigXttS^Xtt* y y h <omxhZ r t fci&m 
[If** 2 ] IS** 1 Kett<0KA£3*SB-C*>o 

ittrBS8 1 cD0§ex«s^-x«^ y * noWAtf* 2 

HI** 3 ] !«** 1 KEtt4>ttA***3ii1B-Cft>o 
X, 

ffiC£ 1 ©£fiX»±a*XH:;* y y h»*ij.&tf!f? 2 <o£ 

Mxtea^xtt* y y v<n&\Km%<r>-*<( #A>-?m& l 

»6£Sc#w 1 -?«>SttAS*<&ft. 

4 ] it** 1 x<i 2 tce«(oiKA*«StC-c 

iriEB 1 Rtm 2 ©SSrogSXtta^Xtt:* Uyhw 
5$A**i£tt. 
[0 0 0 1 ] 

[HM«S-t-SS«»!?] #«Wtt» *A«**fi (L 
CD : L i qu i d Crystal Displa 
y) til, #(CVA (Vertically Ali 
gned) SLCD (VA*— KLCD) "CElSlSMHS: 

[0 0 0 2] 

l/^(0^fKA**3$f! (LCD) -CfeS. 4#l£, TFT 
(ThinFilm Transistor) 2?S;<£> LCD (TFT-LC 
D) li, A'-Vt/l/ay^-^, 17-7*0, OA^S 



2 

Affile J; 9, m«»-S«a:^^»i#$tt-C^5. Zix 

T, TFT-LCD£0<Ji LXBLW^Ztf. #Sg93liT 
FT-LCDIC|®f>-r, hV t XMOLCD*?? 

m^zm LCD\zmm^m^h<Dx»3^x, tft- 

10 LCDlC|5B^$tv5tOT-li^l/\ 

10 0 0 3] TFT-LCDt-tottl£<«ffl 
Sft-CV^^jStt/— ^y frVJ h^e— KWTN (Twist 
ed Nematic) SLCDt'fe5. HI 1 IJTNSLCD©^' 
*/i'«JSi'»f^l!ta«:»W-*-5H-C«>6. HI 1 «t 
5 t-> #7 *g«±KffM LfcSW«^ 12tl3©l 
fcEfiR&tttt, ±TS4g-CfKA^©SBr6]*(6l^ 9 0 
° R4SJ:5*9«i'vl/«aSrffir\ TN*A5rtttf„ 
«A©*ottKA»?>EiSiilfcSs«Lfc«AH:Eiei«IOE 
|6]*(6]{ifiioTffi^ *©»EA^f-KjBoTfl&0«A» 

20 -T-asEfi-TSfc*, HI 1(0 (l) lc*-TJ;5«c, *A# 
^■0*1^1^9 0° atjUSTB-CElfll-r*. tffil2il 
3©P?«fc, Efl«©Efi#fifc¥frte 2 1 
1 £ 1 5 £E@-f5o 

[0004] :©±5 ^«jg<0/^^/Kcte^ro3t 1 0 
#AtH-3 1 > l l \^1t%WMMU%bti 

9*AfcA6. jRA^-T-ttSO- a^TE(6l^tfC^ 
Z<DX\ AttLfcftfcgO" SDtlXiiii-t-Sfcfe, T 

&fd, ia l w ( 2 ) ic^-f-i 5 fc, *M l 2 t l 3 \z.W, 
30 jE£TOLT$A:5H^m&Wt-5i, *A^^' 
iSStLTS^tttSo fcfc'U ElSj«*S-CI4E[6l*ftiJ 
*A^<OE(6]7J(6]ttE(Sl^lc«io 
fc^^T-fcSo :©±?/ J ;«(ifli > SA^Htaa-t* 
•5*l-*f LTli^WxfcSfc*, WAJIfcAW*nfc 

)t« 1 1 Sriiii LfcE^«7td:T«0«5tffi 1 5 5riiig-C 

@ic-rs t&fammt>\c£ t)**i±M^®icM5. 

[0 0 0 5] TNSTFT-LCDOS}jgS^«j£^|C 
mtt^^«iCRT?r^-r5*-C»cM-D-C^5o L^ 

l % t n - l c d \zn^mmm^t ^ 9 

fc„ @2«^WB3JH=Sr|5iM-t-5lilX*)'9. (1) 
^^L^^S**rottfl|-CifcU, (2) As^raomBE 
iR]APLfc^raS3Sr**-t-2)«®T-$>!3, (3) tfffife 

(i) wzzQitiauwitiimx&m&ft 

so -STt-oTElSlLT^So H^ICMBIKZ) (1) ICTjvfJ; 
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3 

El 2© (3) IOT=-f-J;5K:* «BE*Bl*ObfcttlBT?H:, 

metis ££ttA-c&<?non (^w> m 

2(D (2) lc^-f-J;5l-. (3) wWBUfc *H6v«f|S]<D 
mJE^EP*ltfc«fl|-ett, El6MB©iEflW>«ft#?-tt:* 

V*<^*j3ii, aSM^ffiTLTflWil (^W) * 

imFa#^li¥?TKEfi£;frSr<H£&5. t£oT, ffi 

X\ J9tftf^»Lfc3tfc»LT*#*«JfflJr3»*t»ff 

[0 0 0 6] r(Di5^Ra)S*«?ft-t-5fc*. #<£BB5 
3-4 8 4 5 2 1-120528 
fti'iail PSltWW*S<OLCDiSf|g$jXt 

(1) <imffi5r^DL-/i^^(Dffi!l®|2|-efc?). (2) 12 
SH*fP*PU^^^ro±ffil2lT-fe?), (3) ttflffiSrPP 
J!)PLfcB$er){|i]ffilH-efoi), (4) tefUE£B«JP LfcBfW 
±iHT*i. IPSltB, B3K9-*-J:5lC, 
WS«1 7(d^!; ^ htfcm^l 8. 19$rJ&*U*!J 

M£tt«. »A 1 4 t UT3E©««*#tt**i-S*m 

*El6]£-£5 <fc5fc, El^^f v^2>„ rrtc^ 

(EHE*|6l) £-£t-fSfc«\ 
y 5/ hSffi05^*|6j^MLT 1 5° (Ojjmztti?- 

WfSts @3© (3) lC7jH-«fc?l£ x ^UyHi 

y h«tt0ft¥#0li::*rLT9O a fctt£J:5&Effl2r 

i-s£5t£efi&a3*vc^5fcft..£«i 6 

KA^ami^Mi 18,19 <o&ttfaictt LX& 



4 

&Yfilc&fa&tiX*$?) y ±cdS«1 6d>&T0>£Kl 
7 KGia^-CiWM^-jWg CixTEfi Sftfc w t left 
5. i©J:5ftiK*«*K*fc*sv^-c, ffftKi l £ l 
5£S&1 6 h 1 7<D±TfcSi§WSr£^fciE£3-e:-C 
EgU -#©«jfoK©Silttfc*a$^*ttfc¥*T£ 

[0 0 0 7] _LfE0>«fc I PS*5tT?tt:, fKfs^ 

al»U I PS#*fcli»J©ra«£##aEi-S. *1\ IS 
f^tfLX^ZVlCttlsX, I P S^SCttl 0 nm£k± 

tv-3- hfcfir. exWF!rtfaiiU*)%\iWX* > fi&Rg 

aiifc***# < ft 9 . Sii^SriS < T#*v*i:v* 5 PpIJS 
[0 0 0 8] Z<OX oK. IPSKTtt^j'f^ 

^■Ctt, **a*«:3k»t-«fc«)fcBl3 0 (2) SO? 
30 (4) fc^-Tipfc, «Bfc»UT¥fTfc9K'>'^i-* 
roT-«ft<. 1 5° @*-f6.L.fc*(6]IC7f>^tTV^ 
5o JRfElfil ¥(CE[6)ig^^*Lfcfc*tt-C 

ro*|6l^E(S]-f?> i 5 JcElfil^Sffi*— 3£*|SjJc^ 
9. jKfi^^^rW^r^JcE^J^-tirSyt'v^S^ 
? 0 I PSMt7^^MI;fT «SlcW 

40 <, j«:«iS31ixS„ ZZX, E3« (2) ftW (4) K 

^-t-.t9»c s i5° ssff>LT7e v^a^Ks-rr 

bfy^«ig<D*(fi]SrTbLTt, I P s *S;<ojt£;^jiS 
BTN*SO««^l502fefc?, ffttlcSV^Ir^ 

ips*sm>tB, meetuM?!* 

so [0009] 04 f±, KfiS^SB I PSJ 
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J: o l£, S3 e , ;>7<£A * 1 6 i: l 7 , ili8 
il9> J&P B #*1 4»C»L-T^S$ix?). HI 5 12, /* 

*T?Sr8Btmi:K§Jo-C**«rffv\ 6 ttbmcjj 

as*n-pnAts*tt (0 = 75° , 135 0 ) fc*s^ 

-fS^iXdfcDS. r©<fc9«C, IPS^itXtt, 4* 
Xi^fcfc^x.5. 

[0 0 10] £U:Kl|LftJ:5fc. TN*SCwtgA#tt 

feofc,, ^IT, 3HtEfi)g££r&ffl-f-SVA(Verticall 
y aligned) (VA*- KM) i»*3R*ixTV^. 

«*r s s-K*ft*. H7ttVA#5«rK?IH-<&B|-e*> 

*t»i:*tt*iSioia^iflt«r*a*'fr*>*fc**-e, m7© 

(l) fc*i-J:5fc % «jE&&jnittict*tt£5H : -tt£iE 
#|pJfc:El6)U Ji&^fcfcS. E)7© (3) \C7jk-f£o 

Attn, »±OJ:5*3Ift-C3KU^»****|lfl5*' 
[0011] 

[X93^«RfcUJ:9 t-TSSIH] La»U VAMT4" 

i:^5TN*S;tPI«©B3H^*)5. VA#5t-e<f»WP 

*r©^E)7© (2) fc*TJ:5lc, «A#? 
li^*©*-(6llcgE|6]-r6^ t»ci/i5 0 r©*&, 0^© 

¥frfcEl6i*ita;:*fc*a. Sfo-C, ffi£i2l3£A/? 
#LTttRA5HF-f*£E&Effl$ti*0>-C. f£AttA& 

t^raaasfcofc. va^i*, ®EE&awrai$fcEi6j& 



[0012] TN#5Sfc:*5^x, Hgtrtfc:*itt5ifcA# 
?-©EA#fifcJ**6fc*©#flfc+S£fcfcJ:9» » 
MASKS' (LCD) <D&ik®m*&mZfrZ>z.b&to 
btiX^Z, -*MCTN#3fCH:, StfiBl::«-*-&ffiA 
&?oeA3rA teEfaJgHOfc-r? 

10 &£©*»£.!: 9 EAffi©£fi&—#fafc£S&3T'fc 

X, W*rt-T?7fcrv^«!i3a©*lRlS:S*^*4xtf^^ 

^Sfil6 (Iffi/^ttfULT^S, ) (CEf6])K2 2 
iHKl, |sltet57tfV^n-/V2 0 1$: 
»«3-8\ -*I^K9tr >^«Hl«rfT5. ft£Gfiff2 

>*r*)feL-C5MWS. -ttlcit), H*©J: 

■5. Zfclc, ±S2iH:a»©*|6ilc|5i<E-t-57f v^n-/w 
2 0 1 ^«*t> ^^-^©BB^felfS^©*iS?*|Plfc 
7ty^IJW„ £©J:5fcL--C, B*rtlcJ|&<& 

^B-yU2 0 1 t»Lr, Efi0t2 2 *@(E$*iitf. 

So 

[0 0 13] ??>^ftnttJ£<tfcJll&;h,Stf. ±fE© 
30 J:5fcEl6l«©*iB«:»or««r#ttSftHl-C*>5, =* 

X, S&g±»cpflC^->S:ia:«t5ridSftJt>JxXV> 
5o SS©i£<©)RA^ : fH:, Dfli4^^-v©«BBfcfi 

[0014] VA*S;^^:*JV^xt^ »A^©E(S)*|6i 

0 1 0 3 6 #^*tt, afr|6]®ffi©PiStm&© I PjMC|6]# 

IfiiSffl^Lfcgp^Sr^i:^*, JSA^©E[6l*|6jS: 2 
*|6iXtt4*iSi»!:»W6VA*SW)ttft***BfclH 
*LXl^ 0 L*»U #^¥6-3 0 1 0 3 6#£&MC 

fc 0 rtvtt, B*rtfc^j*$ix5E|p)^A^it«liLfc^ 
©•r^X©fSA©El6]^}S 5 4 X^SrS-T 5 fc© i: S 

so 
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tO 0 1 5] #HB¥7- 1 9 9 1 9 3-§-&$fi{4, 

WM±\cjjft(Dmt£ SlS&ffiSrStt 5 r. 1 J: t) jfcA © 

Ei6i*[Si zwmft Tmm<Dm®\mmi- s v a#;£©8c 

[ooi6l rwiplc, VA;fr£©j£iP B St^@{£:fc> 
^xii, m##t!fc£5fc#t-5fcfc©rairtT-©gSia]##J 
«-«©pjMB«s*>ofc. #5593© a ft 

«KA#«**-C, I PS#3Ci:IBIS*a»* 

[0 0 17] 

I«HSr*ft-f5 121914, #38?H©iSJi«: 
5 trot L,-Ctt*«*>5#. 'M<it)lo©K^-Cv 

tf!is«©m®i 2* iH*rt-e^y ^ hSr^i-smffit 

U TttSttQttttl 3©±lC(4£jg2 OSrtaittT^ 
[0018] HI9© (l) o lc, ®E&BWm L 

^raromJISrTOPi-St, El 9© (2) l£*1-£5 
■c»«>oflff^»4-f4. £fc, 2 ooKiiH' 
©«&B t &«>li#©&«T- ttA#-7-0>flU42rffl 



8 

^tt-eis— fc**aM»e>*ta. sic, 
{tot, *rass, a ©**#«!© 

[0019] rr-e, H1011, 9,m.Ucm-ftzffin# 

9!*&«-?© rK«(|cj 14, Hi 
1 0 £#R8 tj^igtci Si£[6]tco^T%S LT^ 

ttffi 1 2t 1 3©±{CJ4, StHt^te^ifi^j** 
*tTj8 9, *©±KSiBE|SlJHl2 2«SRlt&iXTIr^. 
^fflUTV2>^fil4^^ffiX*>S*^, 12110© (1) 
fc*1*J:5fc, «JE^EPApb*(c(4, fiBEl6ite2 2©fc 

JRA^tt«R3fiBfc«-L-cSiEtE|S|-rs 0 r© 

«t 5 t-r sot?, *je©»^©*A^HF-tt«w-rs. u 

*»U *EE£atfiP«rl!:|±, 3§@©gB#£l$< Bi A/if© 
«A»-T-HcS«*Bfc# LTKiaffiBlcEiSi 
■TSfc*, 1219© (1) tc^-TJ:5tc, g»/ilg*is 

[0020] «HgJipB#{ci4, »KAJirt©«ffi®lcieo 
fc«MMfc5M!jtttlS 1 0© (2) (a) ^-r<t5^^o 

30 sit) ^®©ia^-C-»4«^-t-5 0 «JESr^)jp 

■t-si, i2i7© (2) »c^-r<t5fc, »A^^«:m#© 

^•Ktt, «lfte»LT«»i-S*ffitt:3 6 0 o ©^"-<T 
©*|6l^fe9#5o wit?, [2110© (1) ©i5{-fc 

t t^ig©^iBfc«-r-5JKA^©*tet?^ 
40 #5. Ell 0© (2) »c*-T<t5lc. |?g©gB^-ct4m 

t>K r©*l6U4^jg©fc«)tct>tti:«^UT^5*(Sl 
so [00 2 1] W±© i 5 lc, ^fitt«ESr«lJp Lfcfilf© 
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©$mflS#<bix4<&oTL*9. ftoT. 
Jcrt?C-C*SSrS*5^* s fcS^, 5 u m*g 
tfrmmbtlXiS <Q . #J;ltf 5 ,i mg&WJidS 

#-?%£©-£% jgfBwia(S]*i6i5r+^jc^j-e#-5. * 

£Bfc< liiAyif©pl5#-C*ti\ jKJi#^ttg««Bl£*fL 
TfiB:i£f3|S]L-C*39, ia^^H*^IC^SOT% 
=>^7* h£iS<-T5 5. HI-. K^W^ 

#©jfol8£ h D tfb LTte©&#©«i&r±ii:*>lc;fr|p]£ 
[0 0 2 2] m&<0$&ftt>WMcteZ%fate b'tJ^m 

t LT3&g«M£JB L)ti§^©ga|p];£|pl&^-f 0T-&S. 
01 1© (1) fi, 2ow^ffiSr^r-r5±^-t?fo9> ± 
fS:fi;i 8 0S^<e-5 2o<0*-[6]icBaiSl$iX-5. HI 1 

1© (2) E3^«|W]I^^|C 9 0 ^ 

To^^?>4oC»^|6]{Cia(6]$ttSo Ell 1© (3) IS 

t-t lt> 0te*f»l-^5<, ill© (3) -e&ixii, 

:£|&£l£#LTl6]£^#®l-&5o L*»U 

IV ffi3ft«©tiiijfc#fai:©M&-C\ ^*WfKSwSai6l^ 
0te^lc/«f5»-&l-li> *«>*Jffl»*iW<ftt^ 5 m 

«:#j£Ufc*fr, {gft«©8i®«lXtfKifctt©#|6]©i£ 
f B l*D^i:^'?tti::*n-T4 5° *|6]©i£BBast>-o t> 
^j^s«t^fc*T?foS„ ft©*i|ffl#J*£i««>5fc*l£ 
IS, ^faWBBlp]^*!)^^^*^^. $tLt4oElT 
(DjjftXh •? , 4 0©#|6l©^l£tti£Bl*7j^B©Sl 
*I^©eM»i 5 9 0° •fo^^^^(pilc/j:5<t 5l- 

[00 2 3] 0 9 -C«. K> -f ^sfflfrWWt. t LT, ±0J 

l«^iii 2 5rlH^rt-C^y 3/ h£*rf soffit 
U TfiyS«roS@l 3©±fc:tt£ig2 OfrNrfCi^S 
tetO^S'C'bll^.'C^ 5. 012ft K> -Y ^©J# 
S«:lim-t"5^J5:*1"ia-Cfc«J, (1) limffi^©*- 

•cum-rs^J&^u (2) iis*s«ffi<o^sri^-r 

[0024] 012© (1) "CIS, ffill]fcMMiJt<S!l© 
Ifi©ITOtgl2, 1 3K*y y hZm-ti. S« 



/0 

m^PPAPt/i^^-Cli, ^Bl^lia«*iSlc^U 
m&^yVU) T-S««ffil^LT^*w*|pi©S# 
r&itffcfcSit* 0*©J:?fcfe&*|pilc$J ! ©iai B i*|p] 

©«#T'jflEal4r^^|6]lwiaiS]1-5©-C, &tbW,fttt 

io ic, msraiJimii^fPJpu^^^fii«M*«#^4Ci 

fe5o 

[0025] 012© (2) WfiiJ©Stg±lC^g 

2 0£f£tt5 o (l) <M&&kmmc % g«3?®ic»2S 

Lte^&mx-teWi£kft i F-tem*&)iz.f±mm&ffiiczt lx 

[0026] 012© (3) li, (1) t (2) ©#S; 

**jB«*BriBT*>s. mi*, 012© (i) -e, ^ 

-CfcSo 012© (2) t? s 05iB«:l6IH4©»»-eff5 
so ft^Olc S«±lc:Si|iie?rSi:it, S«&^ig©±lc I 

Tossi^-rsi^icf srtictfj, 55jg^-r 

■5m«l--t-Swi:T?tiaip]*^JX*#5o £fi© 
ftt>0»ca^t-t-5rir t^|gt?&5„ Hie, MLfc 

T-fct), ^©S«lcSa;i-t5&a-l-li^ftv©iffl^t> 

[oo2 7] ggfi©*^, «i«#«ri-s ^^emntfvnt 
40 mm^xi>mi&®ftx'ttm , &iz.tefttfmixz>. ^©«t5 

^©^ii^tif)©¥*i)ic4t)s m**©^ 

[00 2 8] K^< v«$iJ^©^^ffii]XI*^{ia©S«lc 

5. r©*§£\ #^igxrtS^xtt^y s' hSrSf^©-y- 
so * /ux-a ft l,felS*ro?§igxttI^Xil^ !i?ht 



II 

[00 2 9] ::t?, 6-3 0 1 0 3 6 Affile 

w^SftfeffijaS^sxii, *K6ja;ffi»cw^ffip (* 

y y Y) £8:et3<E>X\ K> -f 9 < X 

®tf>M#K*y y b&WtV Z><OT- F * 4 >mt$.*:{iM<n 

[0030] <,vr*U£L-%, ±iErosai6i»siJ^ i mmft 

<D Vyf-tt. 1 WM<r> t° y^ 1 J; 9 /h£ < -rfc&gj&Sfcfc. 
^WSrif ffl Lfc L C Dro^ftSrlB^fci^mJC «fc*Uf , 

t, I PS#*i:JfcttbTt>ia«»±©fcAW4;8*#e> 

b7*Mfc4 0 0£LL (wix(iTN*-S;ro2mw±-c?fc 
5. ) Xfcofc. 3ilWTN*ai5 3 0%, I PS* 

(^VBtfB) ton (0V-5V) #23ms, 
& tfymm) toff (5 V— 0 V) iS21msf, 
( t o n + t o f f ) Ji4 4 m s T-fc 9 , IP 
S^iSXIi, ^">-jiS r on # 42ms, *7&& t o 
f f i6S 2 2 m s t?, ^jaaf«6 4msT*fcofc;&K #J 
*^Mro5§e^ffl<' N fc^"C«:, ^ii&r on 
ii9ms, t o f fij!6mst, fc&'M&n 1 

5msf« TN*S©2. 8fg, I P Stt<D 4fgiSii 
X% «H**fci?fc'fefir&raH*^it* (J©*tt) Xfe 

[00 3 1] Ht£, #$8Ktf>*5£-m, flffiMRlAP^flC 

ift<^$;frr6]£i£«>5 ii^WTN^-^I PS* 

gtfc •) . 7 ^ yymcte&i'mmmft <** ipa* 
irxstfr-rs. ) ay*-c*>«as, EiRiMSratt+sr. 

[0 0 3 2] 

m&**>W-&W®f&*tt®XhZ> 0 El 1 3t£7jvt-<fc 
JB 1 306W©«ft^-*A'tt:, T F TS© LCD 



(7) 

A? 

T% -#tf>;tf7*g«l 6lc«^(6] (=>*V) 1 2 
J5£$tvfc^*C0^*^W<^7'l' V3 1 , V/< 

4>-<D&mzttl&LX-? b y ^^^tcUl-tb^fcTFT 
3 ("fe/U) mffil 3#i8:ttlb;h-X*>i9, £S 

^»cH:^^S!«jKf B ^it±$*vx^5o #7^Ifii6 

io |i, — 7^/W^^^$tl?>roX*7 — 

« (CF1«) irP^lift, #7^i«17llTFTS« 
iPfliftS. TFT-LCDroSU^toV^«f 

i^xf&9i^-5. 

[00 3 3] EI 1 4 li, *5IW<OB 1 mifom<n/<*/\'ffi 
J6**-j-H-efc 5 , (i) tt»»a»e>afcttttSr«5tt?i 
(2) «:ffl!]aigix-fc5„ *fc, mis 

■TElXfe "9,016 t±m 1 HliS«SJWjKfa^/K?5*^ 

1 Hi60iJ<O^B 3 B^/i'W»rElllXfe5o 
[00 3 4] m 1 7 J; p C Fit 1 6 <DWiik 

7-7^/^3 9, a^yfffi^/jltlTOgl 2, S. 
TfeSo TFTS«1 7W«Blfcig-rSffii](D«StC«: % 

v-Y'<-*7 4^itti^->f-ym&z i, csti (# 

ffl^ft*® 3 5, «5»BI4 3, 4 0, =r— 9**74 
30 ^Sr^i-m®, ili^«ffiSr/i-ri TOil 3, S^t" 
5'7 % X-¥tT^ig2 0B*s^$^5o 448, TFTS 

XfeSo #R8#-§-4 1 i: 4 2tt, -tix^ttTFTroy- 
K W VtfoS. *HlS0>JXIi, ^ig 2 0 A t 2 0 

[0035] il4(0 (i) {^-fiptc, 55fi/<^- 
V2 0Ai2 0B(i, ^rtl^tbl^rSU-iST^SilfcV^ 

S$4xTv>5„ Sot, mi 4 (2) fc*i"J:5/f«3& 

#ii0i 5{c^^ti5„ en 5\c7F-rxo\z^ -mz* 

**7 4> (^g2 0B<DTt-fiinx^2). ) AK titt 
fa\C7*— 9**74^3 2^(tfe>nX*39, -7*-W< 
so ^7-<>3 1 irx— 9**74 V3 2»^Wj£lCTF 
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ffil 3«y— h/<^7-fV3 1 if-?^7'fV3 2 
£ T F T 3 3 <0*J-[S]ftl](Cliii7tWfc»<oy 7 5» ^ h y 
^^3 4^tS^btfC^So #fiS#-§-3 5(i < 

B^liift^ 1 3 A t TftW 1 3 B CDgB#«-#tt e>*L 

[0 0 3 6] Mm 1 3 At 1 3 BrtT-tt, itl^tl^ 
20A*S3*tO, ?§S2 OBdU^jfetJ, 3&S20B 
0 A^TftdtC^E-f-S^ 1 (Dffit&k , 
3§fi2 0Aii±<lll-, ^2 0 BriST»C{4S-t-5Sg2 
w^iis^:tt^3<B-fo^fig^jx2) 0 ftoT, iB3il 
3 A 1 1 3 B ^H-fc 1 owlifli, fli:l2© 

1 0 0 3 7 ] El 1 6 <fc 5 fc, j&Pa^*/l--iOJij2gB 
{C*3l>Tli, -#)lg<!0iij^W^ffl!U-t^^^-> / 2 0 
At 2 0 B#f9:tt feiX, 4fc^?ig^^-V2 0 At 2 0 

Bte-#ffiroM$gc9^{M»c£T-&tm*5„ rftteftfl- 

^ft5<fc5i--r5fc«>-efc5, iai8«, sgi 
njfifiRjciffiffB^/n o o^*j^s?eef H oaAPwfi!:e 

TXSt? v CFS«tTFTS«£ft!i9 WL 
BB&&;Vt-'52 s , VASTFT^OLCDI^-fe/Wjf/iiS 
ffi,P a &A<9H^a 5 ft<fc5#, 3&££i5W3fcit> 

•5fc*tt*g<^--5l-i*> @18ffl (1) K^-fJ: m 

{c, ffoftcoaAn 1 0 2<£:l9;tt5r t#S* & 

1 0 1 ttv'— /Mfc-C*>5, 
10 0 3 8] fSa!S:aAUT^5H#(c, fo<7>&ft 

|c88ftfc^P 10 3 /5»?>^/H^(D^{*:5:#^-t-5 t 

10 3ICOV>Tt>, @18© (2) \Ctfrf£o\C y &A 

q l 0 2eDE#ffi'Jroi2KiS:tt5rt;5SS£Lv\ > IB IX 

JgttSrlH 1 9 S^cdJ; S«c9-hfc:^/££ 
tltcl TOtffil 2 t 1 3WKPS«^'<-f-4 5l£,fc<J 
3. 5 /imK&S£5l£&fM£;h-T^5„ 3§ig20At 

2 0BI4, E5$#l. 5jim, ffi^ 5 ^ m"C, ±T<£>^ 
&20At20B#l 5 jimfttftTKeSftTl^S. t¥ 

PBJi3 0 umXhi* 

ioo39imi nmM<n'**Mz.q>mv>%B.*mv u 

htitc. Hie, fglX^JcD^/WTtt^Sfia 5 ^ 
lc&WL1t c @20ii2i|i ( ^ 2 3U£0fJ<*v<*/M£ 



14 

xmt£ittctif<o&%mm*7f;-rm-zh t ). 020© 

(1) (0 — 5V) £\ (2) 

(5 — 0V) El 2 lli^->3$St^-7^=Sr^Px.fc 

fc, Sr^T^U^r o f f tefflmmt/viffcftUj: 
v^s, ±h±f)^mmx o nl**# WRg(^/h 

10 0 4 0] t^-fixtCL5, 35 1 mti&M<0'**'l'X'\Z+ 

Sri 5 <im, -fe^Jl3. 5*/m<DB#<D0-5V(Oj£l:j§ 
Sli, * VH#P.5 ton^9mst, ^B^ffi r o f f # 
6m5t. *-f s^V^itSttel 5msX'$>>5. SSi 

m^sf y^^rtf-sjmxfoZo 022*^1212411. m 

2HJ£0ijro^>'Ko!a«#tt5r*i-0XfcS. 1212 211 
20 m^tCtS^fy* h<^fc£2&7G#J{-^LT*5 
9 > I2l23tl2|24tt8 ^£0*^0*0^^1 (-^5 
^b*^LX*3 9, 1212 3 W (1) tt#*fcft9 0° lc4o 
tt5^k:5:x (2) (1*^4 5° lc*3»t S^kSr, 

(3) 14*^0° CUoltS^tS:, 124© (1) 14 
*fit^-4 5° tC*3ttS&fl;$r, (2)14*^-9 0 
° tc*Jlt?)^k?r^Lrv^o I2I2 2^*j^T«, 
(DWjfft^^Yy* hit l QVXT<dW$.$:. 2&&m<D 

ti, mia^ift^tt^^^fe^, ±T2^fi|t?fcSfc 

7^ hO<g;TI4 / >^l'^^ 0 2 3O (3) lc^-TJ;5 

3 0° #ifiTSi7)^Ste^^^-t-So ffiTt^liPR 
ltRtt^4 5° ,13 5° £fc5iffi^-e-*HtT-389ott2> 

40 <&<&*-m®m^x i ps*sy±tt5rt^T 

tt^Jx|g|2 2 tg)2 3JC^-T5l2ITfc-5o l2|*<Oj:5 

*^(c«5tt%Mms<E^±uri«^^. tea co 
^7F»c*;«t ssfett Ara» e ictus t ^ ^ ftfr h jfc^fc 
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[004 11 91 m&Wvmf&t, &m<»£Mi:fiotz 

1 3 -t?3?iE 2 0 asKtf "bttfcgp^lcSeicAl* Lfctt 
£&2 0<D&&X-(*Wigkft*t>m^<n£ 

[00 4 2] <& : &<Dffim*mtiS1ktc&f0)&&M&.<F>$£. 
■fbt£Ot^-m0 2 0 £02 lte^Lfcd*, 

1. 5 3 7 /im, 1. 600)im, 2. 3 0 9 9/im, 

2. 44 8 6^miU HH&g-CSii^t =< V h 5 * 
Mt£8!Jj£Lfc 0 ^Wfef:£ia2 8 £I2I2 91^1% £ 

*©3§e (\s~s*v) o&zictt-rzmtzms ok. 
h (ai8j$fc*H-5^ffc£0 3 ik, ^^h7^v<om 

jg (U-i^h) (D^^('»-t-S^-fk?rlil3 2{C*-r o lx 

[oo4 3iefo-c> =>^h7^h 



(9) 

7(5 

X, iS$^ s 0. 7 (im, 1. l|im, 1. 5 n 2. 
0 /i mro?!?ig£*rr2> T F Tg« & C FS«£ffl^T 1 
5SWifo&x^*:/WM'£f*fELfc e ±fBO^coig* 

SB (S] 1-5 ?ie<??iS $ <D/Jn $ v MHtf>IE# £JU£a6 S * , 
5§M<Dil5$^0. 7 AimCO^/Wtili^LfcdS. £<3E 

0. 7 ^maTwSn-^JfT'feoTt+^l-jKS^Sr 

[0044J (2l33«:, ^2 Hli^JO?§e^^ — >- 

K6«otto«|J»H:, milllte^iirlslC-efo^. 02 5 5 
tt, 82 3W«©*Jg^**1-B-e*>0, (1) tt^ig 
/<<?-VSr, (2) «^Sa*W»fSDlilSr^-ro 

^j-cii, c fs« i 6 m<omM i 2 <D±\z.m~t btiz> 

ia^SB^*[6]»C®0 ! 5J;9l-UTl'>5 0 TFTStgl 
7fiiJlc«?geiiS;(-t^v\ UfcX, #li^F*1(C*J^T^ 
30 ft|±2o»*[6jtCgBtS]$tl5„ 02 5 5© (2) (C*-T 
iii*ro^*1?H:^jg2 OAtCioT K^-T^iS 

^#j$tv5„ *fc, ®^affii 3 <Dfflmx-\-±wmmMv> 

i«RU6ii5Wf*9, £iS2 0AtHmm«i 3© 
iy^i:coffiBt^*v>0-C, ^ii««m2^1S«»JJ:t) 

40 1004 51 12 5 611, ^2 Hife^JWgiJ©^^]©^ 
jgy^^-VSr^l-ElrfcS. CFSfil6(B©fI12 

<D_htc^ft<b*tS3S£e2 OASr, ia*9wtf3^^;^ 
5. TFTl«l 7fi!)»c«^ig«:ta:^P>tb-C^/<cv\ 55 
jg20AH: > C»Jx.li, E3^46-e*>5. lot, fciSlift 
|C*Jl>T^f B tt4o05*[6HJ:|2|6]$tu5. :©lEWIt 
02 5 5<DWPMbm>&<nlto&i>mhix, iS^rtt? 

[004 61 91 HJSWS^ 2 nifomxti. -*(6]IC 
60 jgtf5iti»«S§je*#&¥fflcS!:it/c^, ro^jgjct 



(10) 

17 

bfcB#<7>#&;a s 2oco^igET* 18 0° MteZ - t \c 
[0 0 4 7] HI 3 4 14, ^3Hffi^]w55^N°^-VSr^ 

JitJt^^^^-^Sr^it^o r zx-te-mm<o±¥% 

^y-?^-V»rJ:<5. 8 0° gl i teZ>Jj&X'2 

0CD®J$tiiB|S]^fU^ixSWC% -i®m9rtT-4^|6]lc 

[0 0 4 8] 0 3 514. m3mMMV>%&'<?->' : $:£ 

- >-£r^tf-C V 5/&tf s iH 3 4 co^SB^ - V t 
5. 03 4co^^^->-i:I^«ll-, -S 

m9ftX-4j3&\cmfoftm£tiZZblcteL ±T#|S] 

<5o 

[0 0 4 9] *l*»fe»3Sllt«-CH:» SSfi#tiJ££ t 30 
$*5 K^-f ymm&Stk LT&jg&<£ffl Lfc#, 1213 

|p]f4ttk&ffrJ£ivfc<'\, HJbSBI-:fc i, > 

[00 5 0] IH 3 7 (4, » 4 3aft«©*jfi»*t«r*-fBI 

f4H«0i|-!?H: 1 13 3 7 w (1) lc^-r«t5J-, ££2 

PBI45 0 i<m§I (fc£l/M45 0 ^m«T) T'<tV\ w 
<D£ V£fm^5fcfct£l4, 

[00 5 1] *fc> ^4HJ6«SJ<0^«S|-ert, @3 7(0 
(2) K*H-<fc9K, 35® 2 0(0±^x-^5rfl-r5?^ 

jg4 6SrHi-ta;f*5. ?-'<iv#«>iiOHitt: 

5 0/imga (fe5VM4 5 0 nm&>T) XX^\ Z.<D£ 



IS 

2 0^fi£-r5o HI-^igW^S«©»$<^jK^u 

r-^<0tt^fc£jg&#4 6 5r«t-. rtt-Cblsl^c, 
^©Il±a5lc*;t>-Ctg2(6]/!)SSIJSI$H2)„ E]3 8l4!g 
5Hl£0iJ<c*5^6^^«jt€r*-r®-Cfc<3 , ( 1 ) 14 
^*^bafc«®?:^Wfil^-t-E|-efef9> (2) I4«l 

siar-foSc nsmmmtt. mi 20 (3) o«jgic» 

j£1-50ij-efc5o -^<oS«co*Slc^ 1 2 

\ctt#i?m\'&x b-e55®2 OA£07F<£><fc olcj&rft, 
L, 3tCf4* y y h 2 1 SrfSlltTl^ 

5>o *^J«ll4, l5SI«tt. m3Hffi0iJW(li^m«l 

3 K^t} £>;J"tfc3&g^* -> 2 0 B V y h 2 1 t L 
fctrot-fe!), I^Sii 3140 3 9»c^-Ti 

[00 5 2] «f a ^^Bwffinw/i^sr^-rsm 
5Kc»#fc3* b<op c ^)g^fcSo iiewipfc, VA* 

SetW-Ctt. |gid*^«r^-r^T F T«« 1 7 ftdO K> 

a >mffl^wc*mmnM 1 3 y •> b u, *rrfij^-s 
i-s. 

[00 5 3] ®ffi±tc3lieSrta:^ 2>^s 

rivlci^UT, Hmm® 1 -3Hy^-v=y/i,T»rt 
9 , ^ y y h 2 1 £*T-rSiii5&f«ffi£^fiJc 
LXtXe^JtJp-rsr t«4/iV\ %<Dtztb, TFTl 
«flJ-Ctt. Jfcfi J: 0 * y y b «: -f t ufc 

= ^ h (CFI 

«) (nztmmmtem%^#nmx'ib*) > ^r&ims^^y 
^-efos^, *i-[S)«ffi±^e^^-rsB#{c<4^L 

[0054] y y y zwmxmmouftm. 

®»c^i-tfc^, &&#®®i-«4|pii;m^§-®ff£EP*n-r 

C®»cgl:»tfc^»ci4. ^xE^5><tplc, m^Si^gi5 
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[0 0 5 5] ZZ.X\ ^5HJSWT-«:, i3 9l^tJ: 
**«j«Btt»»S:BM3 4-e«3t-*-5wi:»cJ:9 

1^5,, *HJfe0*JT-H:. BS^W^^aiCC SS1S3 5^ 
ttttvT*Jt), C sn&3 5liJl3tttT*fe5fc«), 
iJS±T2orogP^{C^fi|$tt2). #R8##3 4 AI4BM 
KiSJiffiiJcoliqSr^U 3 4 BttBMIcJ:5Tfii]ro§B 

[0 0 5 6] y— h^7^>3 l^r-^/^^-fV 

7. 7 'C V t S ft ft 5 icTBMfc-f-SiB®*** 9 . PiX 
FT3 3I1, Ut7^77^.i/J a 

-ffcU »iiEI5:^fc5fcfc, TFT©tt»fc 

BM3 4 

#**#1-6fc»©BM*tf fcfcl!W3i5«tt:fc< . t£ 

cD{£T t> Pnllll-ft b ft v ^8* -C*> So 
[00 5 7] IB 5 SUMO'***!* 2 ^#J*^T*fc 5 fc 

i: R D»*1*ttfcftS. Jfc*3S«tt#fflte;* y 

^TSV^ 5 , *il-efc^jS*t o niS8.ms tf-7 
iiS t o f f *S9m s T\ 7>f s/f-V^iiS tttl7m 

SBgyn-fe^lifg 1 §86«fcJfc-*-C«!l|l-C*>a. 

[0 0 5 8] ##£ L"CH*««fc^y f b£ 

tart, MlfilSffift^^SSi: Ufc****S6««rKI^U 

«*#ScJKj***t5*:». »5l£3 6 0° £#(£IcEIp] L 

&#T'fc9. 3 6 0° ±jjtfL-?imtJ:WVtit>m'btl1Z. 
LA^L, ^jSSt o n#4 2 

mst, t7ilSt offiil5ms-C, 
Lfc^j/f^SHli5 7ms^ $>*9&#£;ftft 

v^«*s7c#<ft9, K^-rv^rtco-r^Twjs^ 



(ID 

.20 

[0059]«oT, K^'f^SllfitUT^yyh 

&h*). &±m*3.ti-z>m7F\amm**<^K ips 

iWSc^lcii+tfttt^xft^o SB5H160iJ 
t?f±, ffijESr^]*DLfc^F^m*ICg2|6l^^uft^gB» 
##&L-C^S£ £##/$>ofc 0 *©SEfe&IIl4 0 il2l 
4 1 Sr#BRLT»W-rs. I24 0J4. ttftft«ttffi7>£ 
*3»t5fSfBrogaiS]5>*SrtftW-t-6ElX'fo9. ^20A 

H4 lfcjjHM:3fc, 55®2 0Ai:«^^y 
5/ h 2 1 &omRftariiflft£?f±&£2 O A&tfT, 

y y h2 K^itfi^ (iaco±T*^i) tcgai^i-r 

r/^y s/ H-is^feS^tt^S^lilfwiT^^^ffii] 
20 ^eoTS±xo!^ y s/ hcD^^ja-ci^m^tS]^^ 

J±t£ K> ^ 4 7 ;*mg£if-.5 r t #KflMftfc J; 5® 

is^h$^rox^M»-ftf>ftv^5, ;»J; pftgaiS]^ 
dS£C5g&#-T?ti\ »«^fiT^S±, S^t>e^|? 
jkB#|ce^-B.iijp^s<ftoX^i: LTMSi^ 

[0060)16 3U6«o^*/n4» m 5 SIJ6«ai<D^^ 
/Hc*J»t 2 0 A i: 1 3 y y h 2 1 » 
^Sr^2UfctW-C&5<, 1214 2tt, m6^Jfi^J|it5 
30 I"? 5^ 2 0 A t-fe/um® 1 3 *'<*Mzmm.tt:j7ftfr 

T^5. ^n-^<t9, 04 3^-TJ:5^«aiJ6<JlC4» 

?m t ft ofcEiamnt»s:»n!-c# 
[0061] 12144 14^ 6 n^jroia^aswii^wii^- 

«r^-r¥ffi[21t?fo 9 . 121 4 5 ilfR 6 Slffi^JWiliSgm^O 
— VSr^-f|2|-C$)9, 1214 61404 4 (OA- Bt* 
40 -t^<Dmmmxh^o ®4 4X^1214 6 ic^-fj; 0 
l£, ^6HJ6«SJroLCDT?l4, -*<0^f7^S«l 61C 
ft, mftmcoyy -yfThV (BM) 3 4tfeM 
yj/W {*y-y4)\>9) 3 9t>Wf&£tl. ^CD±1C 

mn2 0 A«£$ixT^5o te*w^7^a«i 71c 

ttWI-^fi£$ixfc®fc*<o^^ + v^^7'i'>'3 1, 
l&^eOx-^'^TWS 2, ^*tV/^7-('>'t7 
so 4xfcTFT3 3&U?iij^ffil 3a*IKr*&JxTt'5. 7. 
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t^^y-f y3 1HTFT3 3 Idiotf-S^- h%M 
Sr^fiEt, ?—9'<*7 4 V3 2I1TFT 3 3K*itt5 

®4 2 tPl^f^^^il'So ^*t^7-f>3 1i: 

^-^5^3 2wsratc<4. y- nanus, a - 
s i m\mRv^*^*/i<&mmtfffife<»&Mz.wmz 

av 9.\cmmm,mi 3K*s^-f3 i Tonwn&sii 

5. 1 3 fcfc. 04 5 JC^-f «t r> t£ 1 : 3 ©fi* 

iajc*ruT4 5 0 4gi^fc#ip]K:$&©;*. y * 
b2 i ^eitfjtvxv^. mi-, &mmmte \ 3<oitt 

[0 0 6 2] CFg«©5S&JlJ2 OAi 

TFTlS©^^h2 1tt > ^ftrnwia^jtv^© 

l/2£tf-f*uTg2a£;h,-C:fc<K S«©M&aSigT-;fc 
5^ s , 012© (3) K7jk-r£ote9i&i:XV y h<D& 
BM#a s S?Si£iV $ie©SBftaU;fcfi».L##J£;h<So 
fft&©J:9t£, B^SISi 3(1. I TOMMttS 
^©±(£7* b wv 5 * h£&*L-C«ffi©^*-:y£gg 

y-raxii, &&tm cxst-* y ^ h srjg^rs r. t a» 

[0 0 6 3] fgemfetfrett:, 04 5{^-t-«t ® 
Ut®l£ 1 3 ©JD)2g& 1 3 1 , 1 3 2RXfil 3 3©gfc£li 

3fl®|gl 3©^j2gB»^tf, JbffiiJ^O 3 4 AtTlBIMP 
3 4B*tt2>BMS:ftffil,t > BMi:CSiffi35t 

- t »c J: 9 M^jcsefiSraart 

[0 0 6 4] 04 7 £04 8«^6|IJ60iJlC*5^S!S^ 
fc, V^iiS t*!l7. 7mst, 

/-?^-^w^^j-e$)!j, @49© (i) (D&otemB 

Sffil3{C»L-C, (2) ©<fc?&BM3 A*J&fct 

[0 0 6 5] %5R.Xf%6nMW\C*ii<^X, CF 

£t£l 6<D*t(6]Sm 2©±Kf9:ttfc£g©#:b<9K:x 
£&tt-C, M#© K> -f >^J^©«r^ y * h t 

g&Sds&Tl-S. fg6|llfc0ij-m, St^lH>&iK8l5#ri: 



(12) 

22 

[0066] 050 tt, SfS 7 H16W£*5I} 5>S)^mffiW 
^A^7^^32 &j&*ICHB$£&ttm& 13 2 £7fM 

l, «tu 1 3 5 \cft&\ziitcmmnm 1 3 t^s® 

1 3 4 =» * h*-A'trWl*-*-aa*Hi, 

«6«*«iiiRii:-e*)6. &*s, *n^j-c*tt, 

3 4SrT r -^^^7-<^3 2 tlHl^fld^Lfc^. 

10 y- ^3 1 fo^vMtc stt®3 5 tm&Hcm 

[0 0 6 7] ^7HJSfi»Jt?f±, m6^M^J{Ctb^T, sa 

|S]H&©!®E 1 4 5^M««*i«fBS*> art* srt 

SWC% S^&RteKlClSli-t-S. 05 l«^8HJS«fiJ 
WB^gpro5pffi0-Cfot), 05 2li05 1WA-B©gi5 
?>wWffi0-c-fcS„ fg 8 Hlfe0tj«, Ei^ftS 1 3 cox. y 

5 ^!iyh2i F*nc??ig 20c *wtv tcm&. * y 
j> h 2 1 b9zi&2 oc^J;5«StoiBi6i*ifi|«— Scut 
*3 <9 , 3§ig2 OCtt^D ?h2 HCi5taiS]©^fi]Srli 

<t9BB|fi]^^L^ J&gjigfcftX-t-So 05 21^-f 
i^lJi, ^ig2 0CIL CSSS35, V—Y^XyJ 
l>-3 \ RX*t- 9 V3 2 ftMf$.-fZ>&f 

[0 0 6 8] 0 5 3 £0 5 411, f5 8HiS0iJC9TFTS 
«cDS!it*feS:!ft^-r2.0T-*>?> < , 05 3© (1) 

-r«tpf-, ^7^isi 7tcy- hm<o&m (^^^) 

K311^K-rSo (2) t7th!Jy^77^ 
X\ y-M^5^y3 1, CSli3 5M??i2 0 
40 CtCffi^-T2>g|S^3 1 2£gH-„ (3) "C^-hite^lK 
3 13, a -S i ^-V^/H%»JS3 1.3Srig 

1$umi-2>. (4) ■CUS^Tt^ifJ-J:?) eas-a-wic 
^^V^/K*SIK6 5S^g2 OCJcffi^^-5^3 
1 4^-To 0 5 4© (5) X^"s9y~ hMt y-x • 
KW-O-^W^^/WS 2 l^r^-rSo (6)T'7d-h 
!)y^77^Sty-^W4 1 > KWV®£4 2/.£ 

^sr^-r^o w©b#, ^y y b©rtffi!i©£jg2 ocic 
ffl^-t-s&ei-t^^/n^^i-o (7) -c/<y^- 

V|g3 3 lSr^-t-5. (8) -Cy-^miSS 6 k 
so ilimmiSt©^^^^ h*-/U3 3 2Sr^-T5. 
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(9) TMTOIg3 4 1?r^t5„ (10) "C7th 
V y hSr^ljS. 

[0069] &>±<o£ ^mmmx-fi, mmmm 1 

5l?tcit'<TXScoiiiaii/«e< . 3SE2 octcfcoX-Jl 

g£fiiaX2§jgi: bfc^, r<£>5*> lJR-0Xf±2J|&tB' 
^.•e-^-frT^Sr^-r 5 J: o K. LX i> J: i\ 
[0 0 7 01 BS 5tt, gS9|£!i6#Jfc:*5tt5S&g2 OA 
£ 2 0 BS:^^»cSS:^*(6]*^mfcBf(D^5r*-r 

|?l&0lJ<D^/M;i*;tt£S&g2 0 At 2 0 B<0^#£, 

^#btl-5«t 9«-L-fco H*LXV5lf|5^Mfi!lX«:^ 
^®£0*Tr1*s 9 0° -fogfcoXJS^ K»^tt^&B 
W«ffitdSiE^|6U-E^-*"SWX% 4^-»iJ(DSa(6]/4S» 
fetu-So £&#)K»4, (-fe/WJ?:) #4. 1 

umXhV. C FSfiW^fi 2 0 AtttliJ! 1 0 »j mt'H 
£#1. 4jinrOfc9, TFTS*g<03?jg2 0 BttMtf 
5(im-CS$*l. 2 jj mffeP , ^&2 0 At 2 0 B 
OKI® (0X4 5° 4il^fc#|6]<Dffl|S!0 #2 7. 5fim 
Xfo 9 , Wm-tfe (iSj^BB^J \fyf-) t* 9 9 v m X 2 9 
7^m<7)*«=^^5ra!if^Lfco *CDigj^ ifcgjgS 
ttfg 1 t m CX-h «) > %A4$ttttjR 6 Hife^JcD# 

X< 5„ 

[oo7i] igMro^^^tii, j&r B <offij&#[6] 

L.X4 0(D*(6]^ftiJiS?X#5„ 05 5fA, B, 

is^xisi^e^aast-sfc*, m&^-^^'om 

U t° s/ & Pi S3?iJ f y *}• frit X t 11 5 fc » X fo 
5. HKHCI404 7 i04 8JC^-rm^#tt##t)tbX 

*j t) , ts^^tt^fiBa^^fJw^^^^^iim^x 

VMfe^as, fcitJtfSL^lKfSi^xfci^^X, El 

5 5 <o$zm'<?-^zm&±mzmm f f^sr&m ux 

JgfiEUfc. %<DU'SX h<£>*II47 ,1 m, br$ffi.l± 
1 5jim, kv**hig£l. 1 *i m. -feyUj?3. 5 m 
tU TFT&«iCFS«£ffl^x 1 SSrotfoSax-r 
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RS5r 3 0 ^ m£Xifan$i£fc#lil£l3«©^Xifeo 
9+^'h$<Cfllti-5rtX% H*-+ifcfc»SttL-C5*S 

/^-^Sr^uxt>A»**^#bix, ^Roia: 
ttw g to&tf&ifi actios. ^ - ^ 

SiSfcV^wS^w 1 Xtt*«« WRSi-S r t Xfl? 
[0 0 7 2] tttS, fg9Hlfc#JX> 5?®^^ — ^Srl2l5 

^<D*mzm®£ixzmi&<»tt&&x3^-r z> r i #x 

#5. Ld>U, rtuXfc-3Xt>Sjg±ll!|#tcPpmi^ 

20 * 

[007 3)19 ^Ttt* ^ VS$lJ^g: 

t Lxmm 12,13 ±tc^j/if ^itjBft ufc^mttw 

?§ieS:iS:^, ^n»c<t?)ffif B roiaiS]*[6lSr^$iJLX^ 

yiS&ft\c®tbn,ntf£.Zxm&km&.<n K>-f v^J 
^J&i UXiSKo iii^«;«»iy^{co^xtl5|«t^ 

30 ii*-(6]^t ) « :: p«^yc:^SB:ia[Siw^^L.x^ 

S. m5 8<D (1) tc^i^lC, SJESrRl^DU/it^ 
left, 1 4 tt. ISirfiiE^E|S]UX^-5o « 

ffil2il 3WRgfc®I^R]JPi-?>i, ®®1 3W^52 
»Sr»<*«"Ctt«il 2 t 1 3(CM^*(6]«C«## 
MU ffifa^l 4«:rcomif^fiii:/j;^(6]{c<S< 0 

— ^offiffiii^^-vmffixfos^, to*<om®«s*® 
^affixfeo, itiTFmmmcftmLx^ztato. %<r>m 

B (^S'v ? ) IfBXtt, 158© (2) oK, % 

^SB t ^ y i?X-m£k<DimijlPl1!>mt£ 9 > ^ ^ 

[0 0 7 4] r<0«t5^y^-^^K^>5l^«4, ^9 

^x, *y*.v-\'>m&tm&zfttL%ft5 mni-m 
so xfcs. 06011, i/x.y-u^tmi!>m&zti 
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n t L T T F T tm& £ ix £ @ii£S«S« i: => 
«£$ft£*tfiS«X-, JK£3*mx£ig£7&j£U 

iLXfc -fe/Hf(4 3. 5^mtLfc. !) — U-VjjH® 
5IB|Slja*J*l6li:*t<S<c5®Sf-C*>S<, iix^=>V 
[0 0 7 5] ^9 3li60iJ«)^^^JaftLfc^ 

«*^otIx.5ati:Mn5^tiSS4Lfc. 0 
6 Hi, |g9|lifi^Jro^^/Hc*JV^T. HHirtxJl 
< &z.zm®Z^-t®lxhz> 0 £©«M&-?tt:«EflWiqi* 

[0076] 06 2© (1) 140 6 llC*3»t5A-A' 
©#rg0X£>9, 06 2© (2) I4B-B' ©»rE0X 

in 6 nc7jk-r£o\c^ a- a' (Dmrnxit. &m 

2© (l) IcttH-J: ?{c£{&ij©^s'v>ftjfixi4, 

jhc ± •5iai6i*»j^T-#j s4ifc*ft$Hf-<&«»#Gi is 

jgfC 4 5gB|6]*»J*|pI £ < £{M©^ 5, 

tt*<om®*fa t mmc 4 z> Ei$ia«!i*iair±it«w-a 

LT^5, P«»-s B-B' ©RlrffiXI4, 3&fld«>Jty$? 

I<at5f)Sli^<, r*xK*fj£LX, 062© 
(2) \C^Xo^M(D^-y^Hi&xn. 

<t SgH|6l^©I*|Sl i < II* £fil|©^ ;/ iSft 

£ *Bi*is»j#iaittJfc««>--& ux 

[00 7 7] £JL£©4 1 fc, ®EPP*PB#, ^BSt^S 
<D^ y i?<D®tbm,mZ- 4 <5El*!**!IA X® £ tUfcjKfa^ 

^©«&#|6]#, £MK4 5Bfi&ftiJ;*7 ft 
5ffi#r#, «^«&®©£<ffc©ij!C0T;fc2. r i 

£$a^*-v£^«4fc«/£©&iP B 3c^tt£iBi!!j 

5fi«tc*JV>T, S7Fp°p^©£<ffca s £<b 



(14) 

[0078] Igl 6 3 &1 OHl&^WLCDlCiottS 
£g©S#Bfi£*-t-0X*fe.5 o Pi^t LTf^ffl-fS© 

I4ir/um^ 3ic49&££ft.5ffiiHxfo'9, :;t*ti 
;:<D»#**5MW*i:PK*. *ft£W©&#£**MSi£ 

7-f v^TFTas^ttkftSa*, ^JBWxf^c,ixfc/< 
^^-O-I^Tttt^W-rS^, TFTttftSrigigSit: 
-5, ^rWfcto, TFT, Xtf-feA-m^i^;*.^ v©!?U 
(7?^|C|i7'7 5'^-7hy^^ (BM) tl^«tl6Jl7t 

[0 0 7 9] mi O3l;6g0ijXI4, CFlSl 6 ©*Hfi] 
(=>^e» 1 2 ±©*^ffiH£fl-©&#t-3§ig 2 0 A 
SrSm, BiSiS^ 3©^:y^l£4 9£D5^&tomf^l^;l 
4 £Bft£MA t «±A*S*[6lfcElSj^»J^ J: 
9icLX^5o 1216 3© (1) l4®ffi&Ffr&PB#w:|£li£ 
t^U, fiESSffil^a^^^tlXl^OX, fRS^l 

4 ttttii 12,13 xt/^e 2 o AtDmmcmzmmc 

El6l^-2>. SflESrPPAP-fSt, E16 3W (2) tc^-fj; 

20 s„ **ffi#^XMiiij*mm 3as&^fc#>, iB^rn® 

(2) «c^-TJ;5(-^tll^rt©aeiS]i:A^?)*(SUcga 

[0 0 8 0] EI6 4I4, mi OmmmiCiSV 
->^-tmxh^ HI6 5(i:, El6 4X'RX*ia 

/*£tt#«:ifc*LfcBn?*>a. mi OHJfi0<JX*tt, 19 
30 |U6«fc*i^-CH6 3©«*BB5rSm-r2>7t«), Ifftj 

JSWlc*3CtS^e?UW^^-V=Sr^-t-EX-fc5. 05 9 

iit^Lx^^^ip^, ->^y-u^#i^a^$ 
w©4ttt?§ie5 214, *t(Sim® 1 2<D±\cwfbtizm 

5565 2 5rta^fca^X(4, 063 tc^-TM^asil^^ 
ix, 06 5 Ic^-T J; 5 f-B^fl;^©^ 5/ v'gB^fcL&tt 5 

», 05 9x*m&tstitii'x.'j~-\/>'*mum&zti 

T, **fpfia*|pI±Ufc. ^*5, 02 5 814, 06 5IC 

[0 0 8 1] m 1 0HJi^jXI4, 9k&k \.XT*r 

ti4x7tasii»fX#S©X3Vh7^ h^(6]±1-?)o 0 6 
so 3 RVW 6 4 X(4, S^Jgc^lC^^ V«^J^ 
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wet uxasfr^Ms 2*miz>mz^Ltz&, &jg©ft 

[00 8 2] gjlg* K> -< vW^Sli, jg£41Bffl« 

X *^«^W-gi5rogai6l*(6l £ 5 r. t x 

Kp«^ V**0^S*H*Xt5o El66tt, 
W^{-«t'5gB|6]*-|Sj<0^k;5:iaW-t-5l2lT*fe-5o El 6 
6© (1) lC*-t-J:5fc, S«S{-SiSgE(6jKSrM* 
U *£fc-#©#6l*»fe*>*A*, (2) f(14 5° 

[0083] El 6 7 ft, S10 HJ6fl|©&7g#JSr7f:-f El 

x$> ^ , si 6 4 jc* ^m.tt&m t LX 

3 IC^PP 5 4 r-^-r*iS]*^^i»*RS*f Lfc. r *x»c 

*ff©«»S:ffla-r5*lRH-«<rEraia»l*«:*i-5J: 
5K*5. fe-oX* El 6 4»£^Lfc|gl OHJfe^JtPtil 
C^J*-4 s #b^5. EI6 7XI2, TFT*K«fc 

TFTS«tCFfitR©^*»cRg^-f-«J:5»-UTt>J: 

[0 0 8 4] Hft«cfl- -< v-ssij^rt-fe/wa^©^ 

i^T-dfe £5£4ftS#©*^Ws©$iFB#^©gafa~© 
fcftteKttSWX, VA#5*;icRBe>l\ tew^l-tii 

es^a^-wiii^ttffi i 3ro3L;/^c*fi-5a*L^ga 

filco^X%£i-f 5» EI6 8H, WiiroxyvStK 
?:^-rEIT*$>2>„ EI6 8© (1) Jc^-fiptc, U^ifi; 

si 3 ©^ y 2 o B^gaa$^5 i^t^-rs 

d\ EI6 8© (2) ic^-fi^Ji. BlSiftffi l 3 ©^ 

^lC*f|6l-t--5?!t|6]Sffil 2©SlS#K3§fi2 OA#ga@£ 
fl*>&0\iL-fZ>i)\ El 6 8© (3) »C^-f «fc 5K % ®* 
S«l3©ir^MU, CFl«l6lro3?fi2 0 
AliS^#©l*KM»£, TFTMl 70!lCD^e2 OB 

[0085] EI6 8© (i) t (2) xnt, iS^mSi 
sw^s/^xii^risi-rsss^^ig^gae^^ ^eic 
<t *> ffirf B ©gaiS]*i6]i-Bi#-r s^uaas^ 5, v>xih:w bti 

5o -tcofcfts JE^#*©&*!>®#M s £r©<fc 5Xii>o 
Xfc, «^igcrt©gai6]JcrtfEIf 5 ^«:&li$^<^ 
5. ftoX. ^^«rtX«^Lfcgai6]^#P)^, * 
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[0086] E16 8© (3) ©gBB&ttl;: «fc*Ui. iB^I 
Hfiil 3W3is/v?tc*3^?)^»m»»cJ;5gai6]«SiJ^i: 
£jg|cJ:Sgaft&f»J;^©#fi#-iH-2>©X, K^-f> 

S^KtHg^TfEX&S. EI6 9I*. S<^XEI6 8© 

(3) ^s-t-sgae^^nmL-fc^to^s'v'irs 
10 ^rogag$r^-rEix$>5„ Tf£t>*>, mmn&i 3©^ 

S/^tCttLX, TFTlSl 7fi!|©g^2 3 B 

CFI«1 6ffii]©g*.2 3A(«^*S^ 

icgafi£;n.$<fc 5^1-5. 
[0087] Ei7owu mi mmmtmrnic -r 

LCDt, EI6 8© (3) <0$iW*m3L^tz.$i1&m<DU 

mz*?m-?i><9, (i) \z±mfrbn.iz¥-mmz* 

(2) fclWEHSr*-*-. El 7 0 ©«/&XI3\ ?&£©«£ 
ttm 2 /im, ^ie©*«:7|iin, ^et55jg©^|SS«:4 
20 OumtU 2^5:©S«^:te'9'g•*^■&fcm^-*i^/^X, T 
F Tg«©£ig tCF »«©^ds^SlcgaB ^ HSffi 
mtLtZo EI6 8(D (3) ©^/JS^^ixSfc 

ft, T F TS« 1 7 K&^Xte, ^jE^iiisflft® 1 3 <D 

mzttuztizz b\ctez>&. mmnmi 3<o^\ct±y 
- h^<^7-(^3 1 p>4xxv^?>fcft, is^mffii 
3©F^tcgaB$tt5^eiiy-b^^7-r v3 i±«c^ 

[0 0 8 8] EI7 0©LCDX«S§5t€©«t^^4U< 

fr*5, EI7 0li*5^X, iH^«Sl3ra«- 
gefi$^5^®2 0BSrB^«®l SW^s'v'^gafi-t- 
ixtf x EI6 8© (l) o*#i»*5lsn. ^r©gaBX^ 
i20Ai20B 5riS?©B«{Cgae-r^tfEI 6 8 © 
(2) W^#*5||^$4x5o ^yittXl-i^-yWcttft 

i-z>®.wiz.&w.2tiz>$im±. TFTStsi 7fiii(cgae 

UXt, CFSSi 6fii]»cga®LXt«J;v^ > 
iJ^^-ti:©-fixSr#It-r5t, TFTlfil 7«Wt/u 

40 [0089] 071 tt, S'JcO/-?^ - y^W^jgX. EI 
6 8© (3) ©*#SrHmUfc||l lSifi0iJ©LCDIC 

t5Vz>9z&m<nszm*7Fi-mx-h'o . (1) jc±{»ia^ 

Efc¥EEI5r x (2) fcfftBEIST^-r. Ei*©<t9»-> 
ir/uSffi 1 3 ©ra^»s© a ©«t 5 j-^ew^srgas 

li, =&®&rtlcj3^xffi|6]#|6]£4#tiJX£5. fcfc* 

«-gai6l*|S]©fiJ-&Sr*lb<-t-5^i«:X#/il\ r 
©4§^t>, ©^©l^W^e^^-^H:, ir/umffil 3 
so RfllcSW ktifcy- h/^7^^3 1 if-?^7-f 
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V3 2<0±KgBB$iT>5-i:t-&5o 
[0 0 9 01 0 7 1 Ji*5^Tt>. ir/PStel 3R3 

idKfi$ftS^fi2 OBfcTFTStgl 7Wt/H«l 
3<D^yv?XH:CFStSl 6 (Oai ^ v*K*|-|6j-f SSMrUl 

^-rtutf, gi6 8ro (i) t (2) <o&ftfcmm.zti 

5„ rmg^t, 5?®liTFTS«l 7fti](D-tr/umffil 

wi^#x.?>ix ; 5. UhU 0 5 9&tfl£l6 l-Ci&BJL 
fcJ:5tC» El 6 4ro£9&£jg£f£tt^rei3-feA'S& 

0 7 2tc^-J:5t£iii^Lfc3Siia-?fc<, # 
BX 1 3 Slc^fi: Ufc^e4r^ffl-f-S - 1 ?>ix 
5„ U 072 IC^-r5§^ 2 0 A t 2 0 B L 

b*i 3©T-e*Lfc«#-eBi6jJlfita*£ 

t, *JMfflMH (TFT) 3 3^P>(OS§Sfi45^5fc 

Tro^.yv;T^fc-rri:(^WHg^fc5o f 12^ 

[0091] 073 H\ Si 2HJ6W£4ott5iii3f®$ 
13, y-M^5-f^3 1, 7-^^7-03 2, 
TFT33, XO 5 ^® 2 0 A b 2 0 B <D^^^-fmX 

hz>o m^<oxoi^. si 2m&mxn* mmm&i 3 

t>3S&2 0 At 2 0 B(D'Jif-fifKM^LtzMm^t> 
ttWMb Lfc. rojl^-efcfttf, &mm®te&£.it 

1\ nmm® 3 3 frbmmmm 1 3 wjs* 

^j-eis, y-i>^7^3 i<bw#sisi 3<D^»c 

[0 0 9 2] fc*5, -7*- h^7'CV3 l±»C|3g$ft 
5S£e&Biit®l&l SWiyv'XIiCFlfil 6 0iy 
^|C#|(l1-S»»K»j*«lrtf. 068© (1) t 

(2) <0*#iJS^m^ft^o 3Sjgl*TFT 
g& 1 7 (HJwBiliS® 1 3 <D*- y Z. t #S 

fiU 06 8W^#^H^,$ft6<0|i, y—b 
/<^yy(^3 1 ICSpfi-^ S* i?V>%-X\ 7 4 

V3 2lc¥ff^y^»^^Ttef^J5:L&^ 

tC*C *) , 0 5 8 rt><b0 6 1 "ClftW LfclBW^ 
[0093] 074 li, 112 3IJ(5#J<O^0iJ<OBi|tf& 
il3 t y-M^7^V3 1, T-^^7.7^y3 
2, TFT 3 3. OAt 2 0B<O^Sr*1- 

0-efo5. 07 3fflll 2SWJT«, i^-tf^KBlft 
Ufc-fe^S^l 3W^tt»^*3*Ty- b'^y-i^sZ 



(16) 

)i5#£0 7 4l£^1-J:5K-r5r<t-C, y— h^7-( 
V3 l«Bi»t?x-^^^7^ V3 2i45v?^-r:/IC®ft 

7 4m £&2 OAt 2 OBI*, BUtS^* Ltfe 

Si 3cofiacDM«K±T*fil-f£lt^ftTtNSx-*/< 
*tW3 2<D±|C1«^2 0 B^fSn-tbtb, ID6 8W 
(3) ©*fl=^*S*ft"C^5. 0 7 4 0BaBI-*5^t 
tx f t —f'<X74>3 2±^S2fi$ttS^ie§r-fe^@ 

io si sw^^v'xiiCFSSi eo^s/v'tc^^-rsa 
7?ic^-rftij x ni6 8w (i) t (2) (ommmm. 

IWg^t, £jgliTFTS«l 7M(D±/um 

[0094] &*s, 074 ©laa-m, ^fiasy- 

^7-(V3 llcTfTJit/Pfil 3 <D^yis&ffi.WiX 
£gft 5 ^ t tift 9 , m 5 8 a>ib0 6 1 T'lfclH LfcPp^ 

07 5i*, si 2mMm<om<r>m&mt:7F-t- 
mx-hz. 0 7 5 fc* ufciaei*, ^e<o®**5jij^rt 

©«wh:, 07 4it)**^jft<^sfcii6, muffin. 

[0095] |2l76tt, S13 Hli£^J«7)-fe/um® 1 3 , 
y- h^7^V3 1 , 7*— 9'^7<< >3 2, TFT 
3 3 , RTf%& 2 0 A fc 2 0 B ©W**tl2IT*fo <3 , 
12 7 7140 7 6»C^UfcA-A' 8ff®tB-B' KItST 

«Bl 3<Dij/v?|f|57>(D^»tt#lcJ;?>)KS?$rfij^-rS 

fc*. s i o »t«-c(±**«(«^fc«*^ b^-f>m 

30 SPNa&gW, f l 2*JS0ll-CttPi*«ffi^^^l7 ! ^ 

^rt?, Sl3HJfiCTT-«, 05 9^06 1^-r 

%7-yytTbVtX (BM) 3 4 X'M% LT*$I^ 

[0 0 9 6] @7 6l:^tfcA-A' WgB^tt&S^IH 
©«#SrStt/JMr^t?, S§3tEiPI«»C0 7 7(7? (1) 

7jW-£5fc:BM3 4Sr»< B-B' <Dg6^i*#4«>m 
#<0&Sas*t ^©-CfSfcfcit^T BM 3 4 <0*SSri£< 

<ST-t 5 ^ t t±t£ < , m-^^ Vh7^b OffiTtt^ C 
/,f^ 0 Lfl>U BM3 4<DBffittJi7<-rSfcit), MP* 
^M'>b-C*^«W5$^<6T-t-5. L-^L, BM3 4 
(OJtAD-rsE^fo* 9 < *rt*ttflli]Bfctt/j: b/i 

[0 0 9 7] J£l±W«t5lC, Si OHJS0ij!4^Sl 3^ 
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Slfftt^ H^Xtt*y y h±) KI4 9 0° 

-f U *'> -fvWftfc 

ftoTU*^i:v^9HMI**>-3fc.'J»aoJ:5K, TF 

(BM) SrBt^T*J5, "C* S£l*nn*0>fiT*fla* 
[0 0 9 8] CSlffilCiSlftSi (Storage Capaci 

tor) £ r. t ico^xttSEictft^ n r 

HI78W (1) tt\ fflft^ASr^l-SjSfa^/Hi*}^ 
5iS*ttwiHlK**-t-|ilT-fe5, mi 7lc^-f-<t^ fc, 

csmiS3 5tt-fe/u-«:ffii 3 k<n>mz.mm#m*ifrvx 
®mm=f-*m$.irz> t o ic±/unm 1 3 1 wcm^ 

£*v.5<0T\ 137 8 w (1) Ictk?- J: 5 te, JSStctS 
£M^JKM&g*2»£$;h,5 0 f&ftl^roS 

yy#*ttlMU TFT^-7*«fcJ:5«*5FA©#WW 

^■n-t^^ffiB&lc-rSfcfelc, TFT^Sr«J*-f-2.y 

>0 , *>5VMiFW v (-fe/u) SffiirlRl— ;I^£|i]-tt 
;|5^T-^H-5::.^:;& s St;fe rtv^co^ffirtffiScDM 
^^^SWi^JR^^^^Sfcfe, c SH«3 5 t> 
^SWT-foS. IMnXoK. CS«««-feryumSl 3 

[0099] m&**mmtiamiNU3<kifim*>t>ti& 

[0100] 078W (2) 3fc<^i|B«^fiSr#&ga 
S-r^^l-^xbixSC Siffi3 5 i:£&2 0 At 2 
0 B<DE©^J-Cfe5o C S«4£3 5W— gWH43Sfi2 0 



4? 

Ai20B;6SS&5<fc?lcgmibix-CV'>5a^ CSIS 

117 9I3\ fgl 4H^J{C*J^S?l|fi2 0 (2 0A, 2 
0B) tCStfi3 SdgBeSr^-rEIT'fct) , < 1 ) # 
±50*, (2) anwffiHft*-*-. El^<E>J;5«c, cs 

S1S3 5te#fi|£;h,T, 3^g2 0A, 2 0 BWTKSm 

Sli3 5H3f^OBiBi5 J ^'C$>'5„ 1217 9<0 5*JC 
#fJ£;ft;fc&C SS1S3 5 £-£:b**Ui\ 1217 8 W 
io (2) Jc^tC Sti3 5 bfflC&Wzt£Z>» L^fc, 
HI7 9-e«CSmi£3 5 k%&2 OA, 2 O B li^T 

(i{STL./«fV>itlc/i5o ®i 4Si6^Jwia«tt s 

[0101] El 8 0 (4, ^1 4HifeMcD«0iJl£*m5 
%@1 2, 1 3©^U s' h2 1 iCSSffi3 5 (Dg2K£ 

^-rmT-fco, (i) *s±ffi|g|^ x (2) tmwmtt 

ir\ rrx-ttmi 4 3H6#jilsMil;^ CSfl35^ 
f J LXZixZivZ* V y V 2 1 rogp#K:gag LT«iix^; 

[0102] HI 8 1 tt. mi 4Xttffl4>K7gflHc*sr?s 
S<S12 % 1 3W^y s' H2 1 tCSll3 5Wga@5r 
^■tmxh'O. (1) ^±ffi0Sr, (2) ^BfrffiHISr^ 
1% ^gas^-f^lcJi&L-C^fc^tt:, IH7 9i:ISl 

30 cr-fcSo m8 2tt, mi 4%v&®\(om&m\c%iVz>n, 

il2, 1 3<DX y j/ h 2 1 t C Smfii3 5<73gB@Sr^ 

■rmx-h v . (1) «s±ffiH*r, (2) ^smsr* 

-T« i©*»«H:, 55g20Ai 2 0B<D-g-ff<AB«© 
0Ai:2 0B©x ? -;W^LXCSiffi3 5 5rS 
9, 3&g<DBt±vtjSt£#£-r2> 9 0° *^<DS^5^[ 

40 [ 0 1 0 3 ] C SS&3 5 Sr^#J K> ■< ^/fflftW®. 

<Dg5»icgaK-r Kp< >-^*ij^ii t ttra^ 
*«ffl-r5«j«fct>a[fflT»rf6-c*)S. vx±m&\,tz.mi 

moi&TZP5±x*z 08 311, mi 5m&m<nmm 
^•^->-«r^-ri2i-c*>5. mi 5mmMx-t±. ±t©s 
mcitii'ti^.miKnm^2 0 At 2 0 b sr^tricgas 

0 B^s^icja^jc^-rs «t 5 icgas-fs. m^ic 
mffi^swp Ui^mxti, m&9t=f- 1 4 »4s«»eic 

bo # L-TSKlCga^S^, ^@20At20B W«4Sf+ 
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ffi"C, ?lfi20Ai:20 B W&ffitti£<0i$ l f B #^-|4ffi£l 

2 0B«Wi4T'9 0tI<i:cti l ^. 'israicmjESrPn 
Jip-f Sir, ^^liStRtc5PtTtc/<f5*|6]tc«<^, 

£g 2 0 AWf+jS £ 3§fg 2 0 B cottifi-? 9 0 

m2K*LfcTNSi:lH]£T-$>'K flJESSfW*/^ 2 

fc, mi 5SIJS0tIK:*5^Tf4, ^jg2 0 At 2 0 BT'B 
£*l5«Sffll*Jt-4 0CDg&5 , ;''<* hfl!tta*7gj£$;h> 

10104] 138 411, fgl5 HJ6«3JJC*5lj- SJfcgiig 

■fZmX'hZo 084(f) (1) 14, «JE*BllnU4V^ 
•**U tM&?l*£KKSBKBffll-Ci^&. SEE 
-SrEHtra-fS t , ^1 5 3!J60iJ<£>LCD-ei4 (2) fcSW 

y-r* h-rz£?\icm<. rttic»uT, mi 

HJfe^JcDLCD-^tt (3) KTF-f <fc ^a«c&LT 
(4) t^-TJ: p t-PJ i^^rsitcgar&i-r^o 

-/feWlC ^jg£^fflLfcVA;£5$cDLCD»£Pfiib-f\ 
[0 10 5] 08 514, mi 5|lifi0iJcDLCDtf>t&£l4# 

$>5o 12)8 6(0 (1) »4, mi 5HJ6fiSJWLCDT*6 4 
PgfSS^Srff 16Pgfl§g, 3 2Pgi)|g, 4 8 

£¥i£g£E18 6<£> (2) l£, BB(6J5:^#JU/<CI/^/ K 
*■<( VVA#3tcOj£&jgS£l2l8 7B (l) IC, mi* 

J££jt£&ei8 7<D (2) 0>Jx.l4\ ±mfrb£ 

&^<Ofc®'M&tt, TN*attt58ms, K>-< 
yVA*jCt'lll9ms, v/Uf F7'fi'VAK-ei4 
19ms -C$>5tf>|£*|-LT, m 1 5 HH60<J-ei4 1 9ms 

■efo 1 ?, iovA*a;ii?ici"<^tj)2). ±&frb± 

E^WJEt^iiail, TN*3;t*)12 1ms, K^-f 

yvA*Stiii2ms, F7-fyvA*a;-eit 

12msTfe5WKfU, m 1 5 W&mX'ft 6 m s t 

f&ovA^cJt^Tfc 6„ Sic £I^f>i 



(18) 

K^yVAM-eilSOms, -v^W^yVA* 
iC-C«:l 3 0ms-Cfc6<OlC*fLT, m 1 5 SIJ&tfijT'tt 
2 8msT?*>«3, TN^t^C^-Cfc*). to»V 
A*5££>5l457W£&#-T?;k5,, 1 6Pg|^B^e>^:^ 
ro^iigll, TN*ST?ll2 1ms, K>-fVV 
AKt-tt9ms, v^f Ky^yVA*ST*l4l 8m 
s -T?fc5<AK*f LT, mi 5Htfi^J-Ctt4m s 
too if w#5*; <fc 9 t>S»-Cfoofc 0 &io, I P SttlC 

7 5ms, 4ii»bl 6fgfSIB^W^ji^tt2 0 0m 
s, 1 6ftfflBfrt>£m^V>&!gmmti7 5m st'fcc 

10 10 6] i©<t5l-, mi 5HJfc0<JcDLCDI4, ffi. 
aWfl&tWS**** fc#*fcfi#-C*>5. 12] 8 8 (4, 
±B© 4 5 fty-f * b§><ov A;fr£5r!!§W-5{tiiro£i£ 

EI8 8C0 (1) -?J4, -ttv^' 

LT3§jg2 OAt 2 OBfcfSltt, *iv?*v©^iB!»«»R" 

(omxti. HI8 3 illMSfX^o©^^^ h&VLtfi 

■efeO, Hlfei4B^9 O^-fo-fixT^So 4fc, (218 
8<D (2) -cit, *n-?ft<z>*K»J:iIflfc2*ip|fc« 
tf, El^fcXafrf OAt 2 OBSrfStt, PCfrfl 

[0 1 0 7] [218 3X^1218 8li*3l>-C, 2t6:wS«{C 
t2tt<b*u53&£2OAi:2 0BI4, it3S-rs<t9^^ 
30 -fS^I4^V\ [218 914, 1218 3<7>?&E2 0 Ai: 2 0 
B & 9 OfiElfl-roAST-^g-f 5 4 5 fcffig Lfc«sJ5r^ 

[0108] MIC, 12183, 12188 121 8 9 1?* Lfc 
^fi2 0At2 0B<D#t>9»C^y h5rS!«^Ttl^« 

ott*«*#e>ixfc. 1218 3 om 1 5nmmxte. ^2 

0 At 2 0 BT?ffl£;h,3#T-|4, ^iS^tclt^Ttp* 

a5T-(4S£[Si«r*Jtw-r5t,w!is^< , 3?jga>ibjH^fc*ga 

4 5»C % HJEfnJP^-t--<T<7Dffif B ^|3)^CgS(6l-r5 < o 

</i?>. 4fc, fiSJxff, I218 3©4 5»c5EHLTf^5# 
so *SiE^t/j:5^JC|4BgfS^P>et55^, El8 9W4 
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09 Olc^-fJ:?!-, Wvxp&mzftkftWJ: 

m&2 ODZWtVZo flSJxlJ. ??g2 0Ai:2 0Bli < 
<6£5,im x ^££1. 5)im, £jg<DP,apg£ 2 5 m m 

[0109] i9 lit, 0 8 9»M'^-^#»t 

<C?»c*fi*»:itfcWe*>s. ^*U-<fc as 3 

fc*£*##ib*tfc. 083, 0 8 8&t><0 8 9T*^Lfc 
3Hjg20Ai2OB AS52^-r5«^T-|i, SSi£ 2 OAt 

£^L<&5cfc?l--r*Uf, 3?g2 0Ai2OB^l 

[ono]i92iiii 6mitewi£i$vz>'<**m& 

^-tmxh'O, (1) /5MH)]ffi0£, (2) d*l<@W& 
^tciffi S-rsSP^ro^SSr^i-. 09 3fifgi 

^^\Z.mi&2 0 A5:J12f£U ftfi;fr finite 13 

*t raj -r s « o * -cms b k *a s -r 5 & s m b a m « <o ^ 

@2 0BSr^-r5. 09 2 W (2) \c^irm)$.X^ 
01 2© (2) ^1-KffiT-Sa(6l!i5^fiJ$tL N L^t± 

/l£>J?$) 5:3. 5jimK, ^ig2 OAi 2 0B©«* 
(fi]d^RI5r 1 0 m mKl, 5 M mT'^Lfc 

ife*TM4, &&<BM±tt, 02 2l£*Lfc3fU^i6#J<E>t> 

[oiii] 02 5 7ii v mi 6nmm<D%.wm*7*-f 

(1) tt^&'^-y*, (2) I*#rffi0£ 

*-r 0 ii Bnnwn^ v v ^^<om 

fc>*>, CFifil 6£>tt£l 2±»csee-t-5^e2 OA 
4rBMHM*i:U TFTIS1 7flJ©£jB2 0B££H 
Ufc2jJC7C<^-7 h !) 3&S2 0 AI2Hfit9 

©«P<i>fc.KiBU 55ig2 0 B«:ia*BH?iJirlRlCt 0 3'^t 
U ®^9<0Pfl(0^7'(' V±ICffifi-t-2>. &oT, 
Hfgrt»C*il,''-CJKfBr±4 0(?5*[6l^iH|6]$n5<, 02 5 
7<E> (2) IC^-r«t9^. lS^ro^*T-li^fi2 OAIC 

±ot K*>f vas#«<l£ii.s. i®^a;fiii3ro^ 

«C|4Ee$ttfc^2 0B«: < 0*<£> <fc 5 l-SJSif 
y5?# K j*^ LT*<. S&g2 0B{c.fcS 



(19) 

®2 0 Ai£fi2 0 BRtfHUtm&l 3©xy v^OT^ 

•5OTH:3?fi2 0 AWWfeSwe, 

Sffi«#'h$ < , "CSS. HK, £&2 

0B^X7^ V<£>7£j&Ig-T^j£-r*Ui, I@#1|JD 

[ 0 1 1 2 J Et±tt9! Ufcm 1 mfoMfrbfS 1 6 Htfi^J 

m&mc£z&mc<>i<^x(D+Mc2>m.-F?>&mfr& 

[0 1 1 31 *1\ itJ!g#ttroa^^b, itSfetpAS, 

5. -T&:b*>, ttftOJfcStft «fl|^tf, TFTIEgifflcD 
1 0 12Q c mSSXIi^tlKiOf) t l5l^± 
Offltc^^^Sfc«)fc«x 1 0 12 Q cmJWiW^^ 
ST'fct), 1 0 13 fi cm£k±XhtUtmcm$. UV\ ^ 

ffi (>C yf-yy^i Lxmi/i ou±<nm xhZ> 

Xh <0 , KJl^^J 0 . 1 a< mW^lCimfHgWlglJS 
(^Jx.lii^3. 5 Mm) W»5ffl/3 5tfc5 0 roil 

jfti/i 0Wffit/i5fc*, Kllotl^tKWtr 
[0 114] &oT, h<0^S»CJ;5^^(c 

M-fSii^ SS(6]^fiJ®*g (l^v'^hi) (Dfli+^tdiS 
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■5. wmc®mte&fat> i &t>tiz>. ) ^nvn&znz 
mmmtt>m3T\ o. i „ mMtvmmni&m 

ffl-^m*#S^i:^T^?)o miSHSW^Jfll 6jl 

ifc0ij-ei4, ffinm t&3<o; -fry y t? ih^'y* vx, m 
mi. 5 vmn&mzmv. tttft^muK^xmik 

mm) tfhZo 

[0 115) *fc, teeoUv 5 * h-'^tl'ffcttfcltt^T'b 
iS5Wfffit±3S#fe^llII4£:< ft^VSrJtlgLfc. * 

(t=3. 2) •Ct^im«r?t 
[0 116] JglA>fb!jll 6HiE^jT?li, Sffitc^y * 

fc^It6T*$>(?, W.T-?:tl,t)O^J<fV><o^Sr^-t- 0 HI 9 

4 ism 1 7 mMm<n'<*/i<ffim*m-tmx'$> a) 

ft£mmx*3b<Q, (2) I4fii|ffil21t?fc6„ ? 
fc, Si 7Hi60iK-te, #7*2«1 6il 7<£>±lc- 

2i i 3£jgj£-f5o Kes o tv^-m tries £ 

ft-O^. mfill 2 k 1 3<4-g|$#3S#ttifc712 

a o ttMtfionMz&fs sterns, mmm^mjamo 

#H-5*i&5„ ^(Otctb. gai6]W££te!4iffeJift<£>3? 
5£ei4{&$^Oif6lt#ls|-£&ffl-f S^S^feS 1 l > 

MLt, Si 75&!iS0J<D^/M?S&X;fc;h,l4\ :«J;5 

[o 1 1 7] 09 5i4, mi snmMo^/ismm&Tp 



(20) 

i Tomffii 2 k 1 3(D±^i-tfcite^S5 i 
viti><Dx\ m<oMVtt±. m 2-gnmfrbw, 9 mmmx 

£I4, ±IEO^ftm#lcJ;5^l4^^©^-t(5)«(c 
[0 1 1 8] 1219 614, mi 9nfam<V'<*'l'W&i:* 
«16, i 7<o±{z^tii'iimMi 2. I3a^j£$;h> 

tfc' 9 > ^ WllCf S#Wffi 1 0 ^ m-Cgl $ 1 . 5 
io ,imCD$23A, 2 3 B £*r1--5e 6 2 £7£ji£ U 

±»cSi£ge^2 2£J&$,Lfc,, <t*J. ffif B ^OJi:$l4 
3. S/im-efcU. *7-7-f^^g39^ 

TFT^^Ol2|*l4€BSL-Cfo2>c S^-cogP^"Cj« 
&<D&fatfft%\£tlX^Z>Zk&®.&Zilfro -rt£*> 

Ufc. 

[0 1 1 9] Si 9 HlS^J(0/^/W«5t-C(4, ^gro^ 
&kmmc x S«»C{1^23A, 2 3 BSrSf^Wpltf 
•ylf-4 0 ^ m"t?IH@ L N ±i:T©S^2 3A, 2 3 

14, ^2 0HJ£^jro^/U«ig5r^-r[2|-CfcSo 120 

mmmxit. #yxm&i6, n<o±\z.^^fi*y 

(CF) flSflgiHs&fflLTtll 0 m mT-ai$ 
1. 5;xmOTjf2 3A % 2 3BSrft5l6 2 

^^ufc 0 -r/i^*>, tii2, i 3 (D-gffasa/^-c 

^•5„ -erUT, I5M2 3A, 2 3 B(4^f3£Wp] CtV^ 
40^m-Ciae$tl, ±tT©i^2 3A> 23B^¥- 

9H16^JtP«Oife*i4S1tbHfc 0 /«cfc\ m2OHifc0iJ 

x&m-tzttm&mmx-z 

[o i 2 o] mmkxy y hnw&ia*. ^(du^xwl 

^^fil^tlS. -ftefrh. S^gBl6]^#JW^ffll4^e 

40 «©J^g:t LTS^-i: 15^X14^ y 5* bSr«I^40-a:T 
^ffl^5^lci4rix*-C-©llii«sJi:a* U^gEfi^M 

46. kp< -r ^mu^mk Lxm*&&mi- ss-s-oga 

[0 12 1] El 9 814, Sl^-t^U y hSrila^^-erfc 
^coSiL^gafi^JeDlo^-TEI-CfoS. @^(04 
i9 7JC^Lfcm2 OH1SW(OS^2 3 Ai 2 3 
B »C*tft-f5&e»c;* !) 5 'h21At21B ^gag-t" 
5 0 *K6]-TSSl^i:^ U y Mc4SjSf B Wga[6]^#J<0^ 

i6]i4iR)D-efesroT, 4 9gai6id5^-r2). «*.tf, m 
so 2 onififisjro^Ta^sr^u, ^ y y h<Dm* 1 5 
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tcWr&, ^-fyf^^tl, 0 - 5 V«IElJb*#t?li 
2 5msf, 0-3VOlEK)^ft-Cli4 0ms-C-foo 
fc 0 ritKttLT, *y y hco*£<£fflLfci^-lC|*, 
-titbit 5 Omsi80ms "efeofc. 
[0122] 0 9 91*, 098 CO/^/MPHgfC&I^T, 
-#<og;& (;:coi§-3-(*Sffii 6) ffiiJcoS*2 OAt^ 
y y h2 1 A£Bsfc^fc*>C0T\ PS^t-2)tt^2 OBi:* 

fcjb\ 09 8 £09 9CO/^yHf|^tc*5^T, * y y h 

<o#*> 9 icm c&m^f&zmvxhmmvftmmb 

ix, ^i$Sfl4H{-efe»$^5o 

[oi23] 01001*. — 1 7 was i 3 

jS^-2 3 B a*»r* f>iiT*5 9 , 1 6 legs 

20Ai^!i 5 'h21 ASrtt* 2 3 B 

seeke*-*-*. roi§£\ w*-*-*a*2 3Btsn!je 

2 0ACD*&£a*2 3Bir^y 5 'h21 AC0jjfi-CI*ElS] 

a^co**ttifi»cEiS]coEWccoii 

#as£j*£it3. 

[0124] (§1101 t±m 21 IIJtetfJW^/MfcjtSrjj* 
■fH"C*>i. W>2 lMMMtt, ^1 9%ttMotttflca 
*SrRf**«J«S:i|M*^ h V **S!©LCDfc»BLfc 
3Hfc«tfc5. :o«^t 1 iii2, l 3ro«l©- 
»*s«A/T?*s 9 » m^U^^i: UTEl6i<0*l6jjW# 
W$*t5. -tlEcoipic, a*0Bft#«iJe>fttBfl$iG 
i*y y h©**bfcifi©Klffcte;J!>a. £©BWR«:*iJfl3U 
T, fi^lCT»a!6«*)oTt>El6l»«©«iJ-&S:aE*.«v^ 

[oi25]0io2ii, k>w >»m^ett Lxmij 

2 0 At, ±/umM 1 3 JtlCfS:!* btlfc^fi 2 0 B |C «t 
9Effl#*M£fr6**jW«J£«**b<&. H102O 

(1) t?l*» 3§jg2 0 BCO:frffii|coffi!&Bi£&2 0A<O 
&«©«Wai-caS$ix5««SrA, ?§ie2 0BC0&fii| 

SrBi: 

[0126] 1102© (2) (C^-T J; 5 1-. 

tt*fi:-CiaigltJ:9, CF1S1 6i!TFTSSl 7fc 

#HWPl-5. ^ot, «*A***B©it*tt:l*H-<» 
* < * 0 . Efi##l $ it 3 b < ft < 

«ft«ftt^b-*-3. Hi 0 311, HI2 2SI 

0 1 0 3 CO ( 1 ) JC^-f <fc 5 T F Tg# 1 7 

2 2B^ftfi2 OBSrSlI*. jfcfclC Fg« 1 6 Ka* 2 

0 A£3?fi2 2 ASr»rj, inSr**9 3S-f. 01 0 3© 

(2) fi^fiTl^fcCFSSl 6A*TF 
TS« 1 7 l£*f LTT ilfc»g\ 3?jg 20Bt 2 0 



(21) 

40 

A "CSJfc A' l*$'>-f 3^ S^2 2BtSl 
^22 A-C&&$Jl«4UftA' ' #tlM>#£»**(Mni-t-a«> 
T\ «*AttSMtUev\ m«Btt, £jg2 OBti* 
2 2BAtf£&2 0A£B*2 2A-?££$;ix£# < r 
«)WIBII4aefl:L*l^-e«*BH:-j£-e*>2». JEoT, 
«*Ufc«*B©Jt*ttt-jre*9» 

[0127] 0104 II, 123 mMM<Ds**;UWiMi: 
Tfrf-WCbZ. $&23mi&WVti, 0*©«fc9K:, CF 
io m&l 6l;5?g2 2Ai:S^2 0 ASr^Stciatt. rtt 
trMQS-t. ««Att^fi2 0A©fc«O««ffii:a* 
2 2AO*«©«»ffi-C««$ix» ttttBf£9!jg2 0A 

<o*(Mwffl^®ia^-2 2A©£{M©ffl&®T?&jfc$ix 

[0 12 8] £ix*-efcKWUfcHlfi«tt:, £*|S]lc;b 
fcoT*#fctgiHS;SS«te>it5 «t 9tt6r t *n&)t 

£©# &t-* * &tuMi e>ntv(* «t i< ^m-a- *s & s 0 

[0129] 110 51* 124 H&0iJc7V^/M»i££ 
^•t-0-Cfc9, (1) ii±i0Sr> (2) At (1) coy 
-Y" COWffi0&^-f-o 0*<O«t S« 1 6 t 1 7 

»-»*^itmBi|g^co^e2 OAt 2 0B*S|r)D^s/^ 
30 -CRtt btl/T*S 9 , ^20Air20B ttttfaTZGLm 

0 2l:*Ufcta , C < BC0^1gcSr^^tC^< UTtJtA/ 
ifACO^Wc Ufct>cOT-S>3. 

[0 13 0] 12 4Hig^JC0^/K*. 0iJ^«, S«S 
LCDlC&ffl£;h,5t>co-efc5. SMSiLCDI*, 

v) -efcsfcft, «A^tti*^5RcovA*^;i:l^i:-efo 

40 9, ^»tl*V^X./<CV\ L,^b. 55g20Ai:20Bi! 

tisi^tc, ^iiSttsejKcotcoiijt^T^^jcejcs^ 

it3, =>v hy^ htcot->-cii. ft&coVA*SCi: 

^filCOU-^KOtCO^^itSCOt?, BfJlECOTN*^ 

1 PSttbit^X&ftX-hZ* 02 7T'fJiWLfc«t^ 

^§20At20 BC08B#<i, gai6]^aitX«it)fe 
i!)SSj§-r?)C0-e, 3Vhy^ hSrig<-r5tcH: x ^g2 
0Ab2 0B<DUft*m?frt-Z>Zti>m*l,* l \ -u. 
®a<CO^TI*, ®^®fiil 3c0WP^«rft<-t-5^t 
so #BSUr\, 01 0 5(C^-fJ; oiC, ^f&2 0 
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At 2 OBitm^W&l 3<r>^yi?U\cmrt btlX^ 
Z>. r*UC49, 55ig2 0At 2 0BjJSfflP*5r(6;T$ 

itz>zt*<. mmmztez* 

[0131] &&m&<0&1>>bti* 3Sg20Ai:20B 
©rBlPBSrSK-tar ktmt. Uvft*, ^:<o/c# leftism 
lil3 WlSBKlS&g 2 0 A £ 2 0 B ^gafi-f-^^iSS 
*>S. iS^mSi 3W45BIC^S2 OAt 2 o B«rta:^ 

[0 13 2] Ell 0 6«4, %2 4mmm<D*; K^-f^ 

-e<4» loropjUtrtK, Is)i:*j-g'co2owit^(6)(diai6] 

ioWi8££fi(Dgafi<^«£^£1-54? 
l£, ^M2 OAi: 2 0 B£i8:tt5„ I*) 2 ocDlfl 

#|6](E>gaf6]ro$f&<4, El 1 0 2 IC^-TJ: 5 lc, ^jg2 0 
A t 2 0 B y f"fh LTgag-fS £ t XM&Z 

ft, i o(£>fi&#[6]<£>gafa<£>iSJ£i4, |g| i o 5 4 o 
fc, $£M2 OAt 2 0 B^raagUTgaa-f SCtl-lJzt) 

10133] 124 HifcfiSjOj; b * L C DI4, 0Jxli, 

ttbft, #&WAd s Ta>klJ:ff2>4 5lcga«$*i,5S< 
*K«lc«ffl$*t6. EI8 7K*Lfc4 5K, SBISI^W 
SrfTfrfcV* V A^W L C D&tf3£®& if T*1rI$MM* 
ff? VA#5t<z>LCDl4, IW>e>axi4&/!>>b*~e>jES: 

^©£<g:iga»4+#iH:^x&v\, 35 2 5*Jfe^jT'tt, 

I 0 1 3 4 1 H 1 0 7 14. 125 HKSfllfc&tt 5'**^ 

fl^fc^U (2) (4»r®l2lt?S>5„ E^<£>4?K:, 1 
oOBi^rtT?, ?5S 2 0 B (Ofef it xt^jg 2 0 Ai 
<0fflPaaW.£5&#£f9:tt5, f6oT, 2*filCga|S)£ 

^iifi^efeStfc^^i-E^s. rcD^asriaio8 

^fjEl 1 lSr^LTlftig-rs. 
[0135] El 1 0 8 14, 9zmfflmc£Z>fc%&&RV 

7Ft®XhZ. £&2 OAt 2 0 B £ 14 1 . 5 ^ m 
T». (6141 OlimT?, >KSS«5J1$(4 3. 5//m-Cfc 
5. dl£:20*imi:U fdl^coWR^ 

i d 2 W$<0£giigi:gi§*£fl!J£ Lfc. 
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[0 13 6] HI 1 0 914, ±IE<£>4 SKLTffiiJ^LfctS 

^jiSwfe^^i-^v^-cfcSo zay?-?^ HI 2 

0K*Lfc^&#£ft#ti}Lfct><0l£tBl!S-t-5 o EIA> 

r^^fiT-rs^t^^So iaiio<o (i) j4, PpIbsc 

d 2iA'7^-;?i: LTBl*0«JE*aefl:*-a:fc^«>aiB 
*0*-fb«r*-f-. 0110© (2) (4, RSJBiC d 2^7 
p< t LfcSfffc 0 Vfrb 3 V^ft$-fr7tB^WSJg 
sptf^fc&jj*-*-. Ell 1 Ofrb. ^igWlBKtd 2&/h£ 
io < 1-5 rile 4 9, «fraW©£«F**!4**MteefcS$ix 
UJ»U ^eomiSd 2 
S i fc J: 9 , **aa**fiT"^5. El 1 1 l« ( l ) 
14, fcd 2-ewSil^«^ra^fl:«riE^t:UT*Ufc^ 

77^1 (2) ftm&n&mmtzmw-r zmx-tb 

5, Ell 1 Id (l) lc^-t-4Mc, 
¥©9 oyolcig-rs^-eeO^Frai^-^^Pfli: L, d 
2^1 O^mWBfd^-VJSS^PflSrTo n 1 , d 2 # 2 
0 /i mro^FO^-^^P^^T on2, d 2 3 0 /j m 
^©^-^^raSrT o n 3 i^Si, T o n 1 < T 
20 on2<Ton3<D)iT?fc5„ rWi^ii^CSW 
14, Ell 1 1<D (2) »C*1-4 5K, ®Ji^^PB#tC|4 
^©j£^<DjKf B <73^^^gro^BilcSB:tCga[6l UTtJ 

•j , &jea>e>iiE*i*:ft£iiWEK£iKiceft lt^s, 
«ff*Pn*Di-'5t}RfB{4<a<^, t**>bw^rS]{c-ii<^ 

l4affi(CSfi^tt^UT3 6 0a<O*|6]?:^i3x.5. 
^rojfi^W^f a »4«ffiM^PNFlcga[6]LT*Jt), itu 

-rs. iw4 5>(iL.rp)i:*i6](cga[Pi-t-5 K^-f v^jg 

30 [0 1 3 7] gj&(04 5.^<?5VA*S:<75LCD 
jSlC^-SCOft^raiST'W^BtP^T-foS. El 1 0 7ICtf 

■f 4 o fm^<r>m^. mm. a 2" (Dm^mwx-nmmm 
^o< vmti-z. mm.* 2" commzmmd 2* 

f>t5„ s§ot, rastd 2" <Dm*<mmx-(Dm®mtfM 

[0138] «±<D4 5 ^ 2 5|life««Ic0^yW-efe 
tt(4, i8i®^£{£T£*-fK:, *fflfflmx*<Dl&®mm& 
eSc#tfc4^^Ex5. Ell 1 214, |g2 6H^J(0^ 
^^fil^Sr^i-Elt'fcS., EI*W45^, H2 6HJS^J 
JC*J^T(4, S«l 6, 1 7 li^fi 2 OAt 2 0B Sr€£ 
b's'^-C^tt, -tW±lc®(Sl 2t 1 3$r7£fi£-f 
^g20Ai:20B (D-*ro^ffitC|4«*iSr^fi£ L/il/> 

so o At 2 o B<D^m<r>m^ixxy<^^bw&tm^. 
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Jb\ j&p B llc:l3rt5mjm0*t > ®$T*^-r<fc 5fc4o 

-t*^, ^rimif-i-fe^Tiaifii-rsro-c, asas^jS; 

[0 13 9] tg«$lxtv^^I©^ 

|cj;9> 2o©«*fc*s»t5Kiai*l6lH:«f U<*9. * 

[01401 126 mi&ffl<n-'<*McM<njg l ffimm*& 
fc^U 'J 9 x— a Vj5 5 #Cb4'^>'K£> x ) 9 x— ~> a > 

5#A1$tt£:0l 1 3 (c^-fo &t'^Umfiiz.iotcoX£> 

7*n^:t?*taia^iM/fc*B#ial, 3yb7^hlt30 
Oaiiiot #*J, ii^»TN^(OLCD5rSW 
Qy°v¥^9 9\C&fy\h^tz^\z.'&hfo : b^^'Yy* h 

[ o 1 4 1 1 it i iot«*^© 4 ^mu^-mt 
{sr-r^ &icia$-t-£?g2 7**«-crt:. 

[014210114 IS, &1 %Mm\C7fi£*itz.[gMo 

vis, — jswti'C— ^©iS^w^jg^sf^wtrs' 

^T?»!3)S$JH-C^fc. ftoT, 01 14t, 
1 tF^mfi^tt^tv-^Ofit 1 i irmi "CfoSo ft 

* *i5 ^MT?^/.c $ tlX 1^3 

»««»c^$ti55lfi»co^T«*I 1 &-7£Xh 

[0143] 0115^ LfcfSfa<07t^^*ttW 

tfcft#1SM#te&*+0"?*>5. 0*©J:5lc, $Sfl£ftlS 

-c, # (b) mm, » (g) bus, # (r) mm<omx 
[0144] sii6it, *&w<om 2 7 n^jro^e 



44 

/<*-:/**-*-Brc*>5. B2 73H£t*K*n, w (B) 

mm I 3B, Hi (G) II13G, ^ (R) ®^1 3R 

©&Bi&-e, 3S$e©IS i ttPlt-cfcsa 5 , 3?e©F<flRgm 

^^/i5fiUcLTV>-5. AttttfcttmS:, B®iStl3B 
"Climi »£, GHi!il 3Gt?rlm2 RiSSi 1 3 R"C* 
llm 3 l£LT*J»), mi >m2 >m3 XhZ>. 
[0 14 5] gfi<0mRm**/h3VMS£**#^-!4«Stt 
5 SIM* h/KD^S?z)5^<^!5, K»l^5*ff'<^ 

Y/wraMzwifti-tzz. ttfxzz. 0117H, 
io mj£t&®mnm&*mi&<nf®mz£itisitxMfeLtc 

8?ft#i!c#tefl0 i i 5©i§9-e$>5?i><b, 01 l 6© 

fete J: o TffiAJI F.5© 9 if- > a > A n © 

[0146] 0118 tt, 2 8 mteM<0&& 

j^-VZTfrtmX'ibZo JB2 8**«-CH:, W (B) 
IS13B, S (G) 1*13G, # (R) mmi 3R 

fo?>o mi 1 9ii, *&w<d%2 9nmm<o&&'<9- 

{Km 2 (CUTV^. V— Y'** 1 ?^ 9'<-*7-< 
^f£if<D^<^.y-( >jfi^^^:*i^^T«, mihfcftonft^ 

30 $*Ti>fc„ m29mmmxtt, y-w^^-i'vicifi 

^.-f^nM^-9 h/KD^5rS(^Jc< < LT^5„ ^ 

|H?n^7)S{g;TbTPt< t£Z>tcV>, ^P*(D^.^t>ll^ 
<0raKtttl2:tMa9 7)SJ:lr\ ^2 9Hlfe0iJ©J; ?/,f^e^ 

•7*- W^^^fS^-f 

40 [0147101201*, 0119 <Df& 29 HJ60>J<£>3S 
g/-?^ - vSrUKSloiHa Ufc#^-<oiii^«itSr^-r0T- 
$>S. 01 2 111, *f6WW^3 OH160<J(D^e^J^^ 
1-0T?fc5. 0*<DJ:9t-, ^3 0Hlfe^J-C(l, 
S^Sr^Atc^k^-frT^So 01 2 2(13§g<aii5££ 
^{k$-frfcB#w^Paffii:Sii*roBI#.w^kSr, 01 
2 3 ll^e^ia $ Sr^b$-BrfcB#WRlJlimiI i: ^ V Y y 
* Y&OW&O&ltZ, 01 2 4tt^fiOiS$^*H-5 

&vm<Dmi&m<Dmtz, 01 2 sn^jgwiii^ic^-r 

2>H^tBwSia^co^l:=Sr^-r0t?fo5o rtub<O0 
so H:, ^jgSr^fiE-TSU^ Y<Dt&tmM&*:ii?ti7 . 
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5 /imi 1 5 /jm, -fc/uffttifa 3 . 5^miU l"^* 
KOiS$5r. 1. 5 3 7dm, 1. 6 0 0 u m, 2. 3 
0 9 9*jm, 2. 44 86/imtU H^ST-jgi!^ 
t = Vh7^ hJtSr«ISU*:»*-C*>5. 
[0 14 8] Ui?* hi>m<ti:2>b*:1x 

ttfflU 3?igcOiii£l4;feii: 9iS< Uv^iisgi U 
[0 14 9] ^•ftUct^., 

iKJ:9, Wi&O&foVim&mz-ZZb&XtZVX', 

Sr^Sf 5 £ 1 4 9 4 "9 iTifitefc 5, #J 

RBm-C-Ji^jg<Z)iS$«rfl5< U GUisSi, BSifli 

7 ^>-«iS^-CJ4£ig<*>ii; t>*gi5t?«^ 
jg<Oiii$£{g;<-f-$„ 

[0 15 0] fc*s, &iS©i«3 R 
WBLfc. ftoT, 3&g£>iBi$£, 1312 6(0 (1) It 

7jk-rxoic±/umkmc. xuii2 6© (2) fc^-r 
45^, 2&<Dmm<Dttfoi-z®.w.^mmzwtv. zti 

[0151] 012 714, SI3 

^■f-mx-fo-So rr-xteini 27© (i) fcjjH-45 

ftfltSStn. z.<Dft&*T-^jiibn&^k bf 
5. ^3 l551S«-Ctt, 3&g2 0©f-^ 0/5*01 2 
7W (2) l£^-fJ:5K^<oa*afgSTEi9;t-5i:1- 

mtLtfo. '<*74>b<ovm\z.fcixm*ite ; T-<'* 

ft 6 *WLfe1rZ>Z. b\c£ 9 4 9 &fttj;m*&*im\z.tj: 
5„ #J*.li. RHi^-CttT 1 -/^ 6 < , GiSiil, 

Bmm^m-CT-^ e < ufc 9 , 1 Hifftrticti 

[0 15 2] Kl_k!ft9iLfc«fc5l£, ftSoNIK. 4&, 



(24) 

Ztxb<n&ft*mteb-£X%>ft&)\cmm<7)$ZfaMfflJ3^ 
ic&^VZ^bfr-^mbteio Ell 1 5»c^i"J; 
®mc%B LX&3t7jk<Dm&*ft±£-&Z>bmc* ±$ 

[0153] *t, vA*^w&ft^ife#^4lc-ov^Tfs^* 

10 {nSJSS) Srffl^fcSitiBlSj (VA) tt<Dm&3k7H 

f$\Zt±, -*(0S«^®-C«9 0gW*|S]tc:gaifi] Ltti 
9, te*WS«*ffiT*l40gW*(fiUcia(6]UT*3 9, 9 

3t (TN) *-Kfctt*e>i*, *«*f*-Ki*5. HI 
20 12 9 14, TN*- b'b&mVr*- K»i*3»t S !l^f- 

[0154] 131 3 0 14, (R : 6 7 0 nm, 

G:550nm, B:450nm) fc*3»t5 And <D& 

so QmiT^ioVZ > m&&%C±bteZ>tin d, tm5 5 
0 nmOjS*{C»L-CSii^ft^:roA n d |C%M© 
Jf^^iS^rSi:, 4 5 0 nm\ctti-Z&i®mibm<te 
9ii#*Sfc», SfS*^?>*4SJS$J:9^«)l^ B 3 B 

tBt<, Tu*-b'(oi&&m7fi/<*jubm^<D&mm* 

$i&Jl< Lfc^tCrt:, T KlCtb^T 4 5 0 n m 

[0 15 5] «^«ifflSrl£lf 5fc«)tcttffi^7^ 

A 5r ft^p-T 5 r. t ^fr t>ttT ^ •& » , fKal^ ©J? $ tfi 
ff<^5i, ffiA *(6lOfe^k^#<^9, 
7 J A* A <?? V 9 f- is a * 5 1^ t -C t i 
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[01561 @131lt, tt£JB&±E® 3SwSEft-C 
*^<Ogig^#bix5J; ^J-fSfB^WA n d£s££L 

ft©SEfl:S:*-t-BI-e*><5. %£/£$&&»:iKAJI«>J*£ 
#*<4Si:«ot«Tt5. £&Sr<£fflLTgatS]£itii] 

«, %f&(nrmtfm<te ■ 

13 1T, ttA«)£$£A$r2 5ms 

14, y s> hroWBt*, RBitl4 2 0 *i m 

|C, G®^T*li2 5 /imtC, Bpifftftt: 3 0 » mlcWtfe 

[oi57] ii32tt> ^jfixtt^ y * hor^ 

B$t£^6fflP^^l;£^-f"0T*fc5o il3lA> 
£>, ??fiXS^ y y hroHIBStS:, RBItli2 0/im 
|C, GM*T?li2 5 /imJC % Bli^T'tt 3 0 » mKWife 
LtcW&, tMHlPfl±8 0%, 8 3. 3%, 8 
5. 7%tC/,C9, BP*fclS*4D6. £t±©jR*%fl: 

BBr*-Sfc*fc, 5ljB©WBt*fWUT#*7-iii*-C 

[0158] 013 31*, 132 HK60ij0V<*>'M*ij££ 

^-rmx-feSo 0*w.fc5fc:, M*ol«i6, 17 

RHJMMtti*<, GjBSSSS^ttO. 5 5/mi©)? 
BH*SB»©ff*^l. 0 5 ^mroi^7 l£ 
Rtffc. rwff^li, na«4*ffl^*:VA**«>*Ja 

WLfc 0 0A<DGi£ZRWmV2. 4 5 /i 

mt£, 9 u mfc, Bi^tl. 4 /i mtc L 

fc. JEK, £jg<DRfflK&R®*t?2 0/f mfc:, GUiST 
2 5^ml:, BiS^-e3 0 $1 mtCLfc. JStC, BBife : 
Git : RHUtOEffiitS: 1:1. 03:1. 0 7 i L 
fco -r4;b*>W»ffiW*RH*>GW*>BW*©JBi: 

[0 15 91 8fit$7 114, 7* U/uaMIHIBfcftJBU 

K>±-C, SiEBE[S|Jg5r®* U 3. 6 n m©*^— 
fSaloaA«rffofc. reoiptcLT, i£A/iroJ?:$ 

RITI15. 7«imlC, GpjSt?tt4. 6/im»C, 
Bi®-Ctt3. 6 w mJc/,c5. 
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[0 16 01 01 3 4f±, CFSffil 6(C^e$r^ 
U TF TS« 1 7 WBJiit^ 1 3 \CX y s/ h 2 1 SrJg 
fifcLfcJg3 2H«50iJW^^J«^/Hf|jt^7r : -r0t?fo 
5. r©«JB«-Cf±, CFS«16lc, RH^gp^tt/j: 
<, Gli*W^ttl. 1 <imtf)Jf £-e, BBB^gp^ip: 

£#2. i ).mw v/^ffimommyn 1 &t8:i-t 

J:3lC^*Lfc±T?7^ by y^77^tffi5,im©^ 

gat wtv(cj;t», ^e<ois$i±, R@i*-c3. 5 

io ii mtC, GiI"C 2 . 5 /i mtc, BHsg"?l. 4//ml£ 
5§M2 OAt^y hWWEStt, R®^T*2 0m 
mt£, GiB^'C2 5 /i mtc, BItt*3 0 n mtc Lfc 0 
BB$ : GDS^ : RBiiff<£>ffi8[JtSr 1:1. 0 3:1. 

[01611 £JLh© J: 9 tC LT§?f£ Lfcfg 3 2 XttMK 
Tl^^WMn'^^GW&nWL&mn A n d lC-&t) 
it^iteO&tB^wvPA (f^|iloy^f->ay 

20 m 2 5 2 tC^-To 0 2 5 2 "CI4, 13 2 Slife^J^ 

Hlfe«sjA-e, ^^JSrHJfi0ijB-C^b, ffiSewJl^^ 

[0 1 6 21 02 5 2*»b^*»5i5tC, %5fE0iJl-e^ 

1, lEffi-ews®^ mm) t*s<T?^5ds, 
sfc*^exi4^y v Yn^mm^mniiG^m^ 

EPAd^f tcia^-cSii*a*:tc^5.J;9tc^ 

[0 1 6 31 M3 2mMWRV*:<n&Mm<D/<*/l'-Qh 

S^SSrTN-e- K&^t£lE£<-C£3o ffialg 
»jp^tc^:i:TfS B ljEt;^g5r^-'fbUTi/^fc», fb 

■5. iSfctc:, S&gWfl^T&tco^TiftW-t-S. 
40 [0 1 6 41 CFlfil 6X0JTFTSffil 7 W®IS 1 

2, 1 3 ±fc&fi«:jeMfc-f Sl&^tctt, I TOR-Ctffi 

5r^fiE^5fc*Wie^SiJtcfi:^5^S*^ t 
©iaSr*04*3pJfflL-CTFTS4Rtc^gasjgj5fct?# 

Ktt, sejfEroxm-e^ffl-rsite^SriEtcyN-^-^v^ 
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5. 

I0165] 01 3 514, ^3 3 3II6CSJ»TFTS«(D 

ro*jg-efcs. I Tomisi 3£7& 

$U -?:<0±ICii&^JI£^f£U ITOttt6l3Wg&# 
i4l^*-t-5o w«db#, £jge 8rogB#i4gH-<, Slc-y- 
h®«3 l£^J&U KlcJ&tBJI&TKJ&U i85«4»» 
fitfUlM**-*-**** ;:Wf$£igWff£*&gT-fc*U4\ 

3?g 6 8 <z>gB#i4a-r. t*f±«**iBj«ic? f -4"<*? 

^ytTFT^t5„ Emi» #Ift4 1iSKU 

V) "C, 6 5dS^-rV*/MS 
Hit, 6 6#*^«:»«^-5fc«>oeiMi-C» 6 7* 

h9v^^©ih^t?*>4. i to«Bi 3fc'y— * 
m4£i4*-/Hc J: 9 S«S $ 5. 

[0 16 6] H136H;, KS3 3*16«-C|l^L*:»iB 
^->OWtfe9. (1) /& J 2otf>ffi|P]##J«Sc$:7& 
^t5fc»oiit©Wj:Mtfe9 , (2) #4o 

U 6 9 4*iS*«Bl»l-*BS-f-S. 013 714, ^3 431 
l£^J»^/P«igSr*-r(g|t?foS 0 #3 40U60IJ-Ctt, 

^fi£-t-'5fc*ro«jt^fo5, iODHfCtt, JfTFT 
SrJ63ti-5fc»»TFTjg3t^^/uS7 OsPjBASJl. 
*o±fc!6IWi^»J**ii, Sic I TOlii stfSjft 

KlMM7 2!W8**ll*. fUT, y-Mffi3io 

*OB#lc, £jg0>8(£2 OB 
10 16 7] HI 3 814, «3 4Htt«-e«teLfc&iB 
^-V©«-C*>9. (1) #2oOElSl»IIIWt*iB 
jjrsfcftroBilft^^tT^fi-CfeiJ, (2) i&Uo 

5 0 II)»c*il^-C, #ffi##2 0 B-C*-t-*S^^jElc4B 
^•T5„ #($#■§• 3 514, CSttTJbS. CSSS3 
5(4, 7?y*Thy**i: LTflsflH-5J:5fc» ffl* 
tMosy^lcfioTKtJi-Clr^^, 35&2 0Bi:l4# 
KStt-T^S. rfttt, CSSi3 5ftB^Si (IT 

o®£) 1 3»i*rur*)5aE(i/«c-5*s. g&g2 0Bic 

[0168] 121 1 3 9 14, f 35 SUKMO^A^T F 
TS«Sr©f^-t-5lSS:^1"ia'C*)?)o (1) 
0\C % iSy^W&Ll 7±l^y- Ml® 3 1 %-><?-l/~ 
isfi-Z. &IC, SiNxi40, Tt^r^v'Da 
y (a-Si) 172, Si N x jf 6 5 *MtemOtt 
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5o Sic, (2) SiNxl6 5£^-y 

V*AflHBR©»#©*«r» Lta-Sil7 24t*i 
S'f L V^-r?>, SIC n + a-S ilt, f—9'<*y 
-fV, y-^4 1, ^4 2»CtaS-TST i /A 1 

V, y-*4 1, KWV4 2iCffiS-t"5lfR^«5*S:a 
tiJfcis'fJ'm. (4) roJ;5lc, ftHMSflUR 
4 3 fc«31-<5S i NxA*JBjfttt. IMlkKli&BfcSBa 
XO ! ^eicffiS-t-'5Si5^4 3B, 4 0B£g&LT#7* 

io s«i 7ro^s*-e^s/5 L >'^-rs„ r.<DB#, p)B#icy 
y-^.«®4 i*^s/^^^^. h s/^tc/i 

5, SIC I TOmHSfcTlMLT^-^-i/^U 
iSmSffil 3^^-rS. ftoT, 3&gW^£l4S i N 

x m 4 o t mtmw 4 3 m n 1 4 5. 

[0169] HI 1 4 0 14, 135 %WS\<n-'<^>\y<r>^B 
««J«)«36Sr*rB-C*) 9 > JMMMMU 3 IC4S3-T5 S 
i NxJf &^s>^>:^-5B*lC, SiNxl4 0OJ:i 

20 4 3 <AJf Ull 4 114, £13 6mMW<Os<*/U 

<dt FTmmzmtt-rzxmzTF-f mx-tbz* <n »c 

^•fj;5lc, #7*S«1 7±»C^-f««3 HSv<* 
-V^>:/-t-6o &IC, I TO«©I£^5£U-C^*- 
v=v^U, iSsllftffil 3Sr^6S-T5o (2) iCTjvfJ: 
5IC, S i NxJl4 0, 7*^7 T*^!) =■ > (a-S 
i) 172, S i Nxg6 5Sr«SlC^fiE-rS„ SIC, S 
iNx|6 5^ s f- J r>'^^1^<OU^<D^B.LX a 
-Sif7 2*T?^s'^>'^-t''5o SIC, n + a-S i 
173 ( 3 ) lc*-f «t o lc, 

30 TJ»«iEfcffia-r*»»4 0 B ^38 L--CiSlg«<S 1 3(D« 

iSt-iyfym. (4) ic*-t-«t^ic, 5* & 

y-^4 1, KKV4 2t«3t5Ti/ 
A 1/T i JStr^U x-^^7-C^, y-^4 
1, Kw-fV4 2lcfflS-t-5gi5^»^.^i-J;9lC^^ 

1, KWy4 25r-7^^tUn + o-S i!73i 
a-S i§7 2Sr^5'^Vi/-r5„ (5) CD<fc5IC, * 
^«^)S4 3lC*iS-fSS i Nxje«T^«« 
S4^AO J 3§/eiCt@S-t-5a5^4 3B, 4 0B5r^L 
40 TiS^«1Sl 3©MJfxs'fy/t5„ 

[0 17 0] «±, TFTSSl 7(ffi|W^e2 OBOfi 
f^lcBli-5HJI5W»cov>TSLWUfc*, TFT1«17 
W^if/iiflCJ^CT^-acD^^J^fcSo ^-fjxicu 
5, TFTlSl 7Wte<^ffP^©yn-fe^i:*fflL-C^ 
®^§3f^1-5ri:ic«t9, hZISMXZ -f 

■cicuiM ufc «t 5 ic, wM±\mv btitzmm,&(D%m 

14, !4Elc«t2>gE|6ia®J(D*|S]i:^^-e<om^»cJ; 

tiiir^9*t]^* 5 fc2)o bi&-U, ^iei4m@±lcK:^ e> 
so fbfcRWrefc 0 » ^«)±lCgH|6]^^fiS;$^5fci?), 
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[0 17 1] mi 4 2i4. as±«^mwJi$^s@ 

DC^<D*#$OTM#.£^-t~l2l"C*;fc l 3, (1) 
§g#Sr^-r^7 7-Cfo , 5 , (2) aSRSflWJSS dliffi 

5o *aMBl6lBS2 2t>R«flfO*>0. 12114 2© (2) 

ff<Djp:$dlCt@S-t--5. IH14 2<D (i) \cmi-£? 

T, H114 20 (2) 2 0 

^^U-^-f-^. witli. EI9 5<o^ l 8|lli£#|cD.}: b 

10172] 121 1 4 3 14, 137 mM&KD&S&W&ZTf; 
•riHT-fot), (1) ll^2 0©^ait*&*), (2) 
ttWrEIH-efoSo 0^<O<t^l-, ??M2 014 7 /im<D*M 
Sr^TU, ±EcOiHa 5 5 /i mSST*, i95$^l~l. 5m 

V^5 0 r©«W«^tt, it^2 /imtlTT-feS. Hll 
4411, ie^KtiW*^**^*^ <CFS*«) © 
f^OJ^Sr^-fm-Cfo'S,, (1) tf>£5l£, ITO^WSt 
iPimffii 2^j*$tufc^7^StSSri5fc^-t-2) <> (2) 

Lt^ h®3 5 1 £712/jfc-r5, (3)04? 

-V3 5 2Sr^$*T@^-r5„ i;ft,«r§L{fcLT 
(4) lc*i-J:5*§SjB2 0!8*#6)*!,fc. 3E«c«--*-f 
§»iB2 0*iR«ur, (5) J: o KffidErt 5 

10 17 3] ±fS<D X o \c l,X&m\cm»t£'K* : Bf8. U 
lth<ot. ^Ltv^ji^ismifc, 7!)?*l 

*jfe«Cit)«|gDCmiI*iB!l3£tfctw6 (DC : 3 
V, AC : 2. 5 V, (6150° C, DC^P^fPfll 0 
#) , ^ft^fcT^Lfc^KftO. 0 9VCfot). 

fc. r»J;9^gDCSi3E^{6:^$^6WT?, 

[0 17 4] ffi£#*l4£jg&^©*4E«£8i:fcgB|S] 

tUcSfoTgEfi-fS. mi 4 514, & 3 8 HJfet&Jtf^B 
#it5r*i-m-e*)5. ^3 83IJS^J-CI4, T F T£<£(i!l 
(07. 5 Mm*S«)|5jg2 0 Btf>T»£, *M3 nm(DW-3j-<0 



(27) 

5i- 

jS)tS3 4SrK»-tT^5. :©i9^i2 OB 14, & 
3 7|l*«*H«©#8:-ClHts-e*<&. SB 3 8 3lffi0ijro 
^®«jg-eailDCSJESra!l^Lfcife*{4, 0. 10V 
Xh <0 , gl 3 7 t I3g«©|g*## <b ixfc. 
[0175] ^3 8H^J03§e«3t-ei4, EI^WJ; o 

1113146© (1) lc*+*fc«ffi#:R«:U-C^a. t 
O&&£2 0 0° C-TH&&U I'v** h<£>®r®M#£l2l 

i4 6(D (2) tc^-tj: otmmcmtzitt^ mi 4 

7I4, /^-=y^Lfeu^ h*r*J*-J-SaflE«r*ft 

ztttifnvi/* hnrnmrnvw^tz^-rmx-hz* 

20 jfeftfiftfrl 5 0° CElilcitfTfcWffifl^W*^ 
±ro^bl4/h$*>ofc 0 
[0 17 6] Uv ? ^hS:2 0 0 o Ct?^L-feWI4, V 

fi£MS. (135'C4 0#) Srflofcfc*^-CI4gB(6]^W^ 

[0177] 1 H160iJ/i if, Xt&W Ufc 

30 3g&£ffr£-T 5WT-J4, U^xh«:2 0 0° C"C^U 

j&vtzmm (i/v>?) Mkistctf, uv* h<nmmc 

£oXt±&t&bffimM\cfj:Z> 0 mi 4 814, u-^ 
^*St»rE^w§a#5:^t-mt?fcSo 5„mg 

[0 17 8] m&Zj SRtt§STFT¥t&fk8JHRC- 
1 3 5^ifW3Kv?§!7* \Vi>* hSrffifflUT^-r?) 
t, ^©«E(4SKgBl6])Sw*f^troisni4ds^+^ 
•C, S*$tvfcgBga(pl)^O^Srl4C^Tb*^, 5§ 

so T^-fm^fos. mi 4 9ro (1) tc^-fi 5 ic, s«i 
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f&Zti, HKlTO«ffii2, l 3i>Wj$.£tiZ> 0 *© 

±K£&2 0 At 2 0 Btm^il, 3§g2 0Ai2 0 
BSr-^ftfc I TOtil 2, 1 3±lcSKSBfSl^2 2© 
tm&fe*-*-*. U* l U g£20A£2 0B©7;4-h 

i/i?^ h©*ffiiifis:Eftj&©TOfc©mtfe4s;F+# 

T\ ID 8© (2) {c^1-J;5»c, ^fi^ixfcSEElS]^ 
©♦W*rtttk % "CU*v\ 35ig2 0A«t 2 0 B©«®lc: 
MEfifil 2 2 $tu^v ^ 5 H«iW8£ Ltv^ 
fc 0 g!3 9|?iS0>JT-li, CW<t5/iFn1ISSrft|gt-t-5 0 
[0 17 9] fg3 9HJ6We«, SKgaiSi^oWds^ 

«iUC«i, ^jg©*i5t-ai»B^(!iliaSr^U-CBaiS]IS 
©#Jft©M*t4£fi-t£-£5*\ &g©£ffi©gKEl«I 
^Wt©fiinttS:iS»Srt*s%xbix5„ £&© 
^ffil£»ffl&[lflA£^1-5£> «ffcBfl©tt#ftElPjHI 

w#**i£d s ffi£ art 3§*a*E©Eiaiigi©tm 

^«fc*«W«aa**>0 , ft^W&St LTIiJ*ft*Q■ 
a;is;^r#J-e^>5„ 
[0180] Hll 5 Oli, fg3 9%tt0yiC*SI:rS£jg© 

aafMfi*©-mi&e^£iax&<9, Rft^asr^ffli- 

2>#jT'fc5„ gll 5 0© (l) l^-f-J; 5 l£, (- 

©4§£-ii«5&®i£i 3-efes^s, ftftttffi 2-ct>J: 

l\ ) 1 3±td±|S©7^- hk-^ bSrffl^T^2 0 
1. 5 w m^h7-f^tfc5, Zft&T--/l'$l! ! m 

-?T y*sy>f®m?L& 9, 015 0© (2) Ic^-f J: 9 

fcS«£5t#, W»J«&ffl^TfiffiEl6]*t& 

9, ElWottttttfiwfc-f, mi 5 0© (3) ©«t 

^©•^/^ K^^C ^VA^iP^wyn-fr^-CXSir 
it©5. £ 5 L-C#fc;h,fc«ft**SMtt, E(S]Jg©li 

[0181] Kft&3£ LTtt, ffilCxj-yVT y 

Icl2l5l© (1) Jc^i-«t5lcS®lcgaili2 l l Sr^T 
t57^n-72 10T7^Lfc?l 1 (2) IC 
7p-t-J:5IC|U]|!b©fe5D-7 2 1 3£2gjg2 0^5^fi£$ 
ttfcS«lcff Lolt> a-7 2 1 3©HDa^^-r?>* 



(28) 

54 

[0 18 2] 015 21*, ^®*ffi©SitIH(S]^©tf^ 

7*hk^ hTllll 5 0ilRl«©£g2 O^Mffcr 

& 2 0 %E*±©H&-? 1 000mJ/cm 2 <£> figfcfft 
■C, £8Eft 1 7 2 n m©^^5rfi8*t-r5o J; 
9, »gfttf*fi±©*filB^»©»*Hc»-*-S»*ttt 

>o WeMfcJB^TSeElSlWSrB*-*-*. ::©B# V 
fcJ:S»Jxtti*«ft*ftJ:9. El6rtt©ttC#ttfi£ 
f\ giB©£et£*iOBAil!i*»#*iiS. ^:©&, ii 
^•©-7/^ K^'C^VA*-S;tP)«©yD-fer^.t?xSSr 
ii*5„ r ? LT#btufcfKfa«^e»*, IE|6j|gl©li 

0 1 5 3li, ?* V f it* h-C^Ufc^e»CRP.W1-5> 
jR*Hfc©*#«r*ft *«fc"*©SiaE|Silit<D*f»©H: C 
f *©^ftSr*-r^77-Cfc2„, I315 3© (i) ft, 
m&RVm%mt Ii C# *t ©M^fc^-t"^ 9 7 T**> 
20 ^ 0 ^^iig©i6ft»i 2 0 0 n mglTW^f^W^JT-fc ►) , 
^HKl±©»*©^-&f-(iefeS^m^S©T/h$V\ 4 
fc, ^^©jSift^ 2 0 OnmWTW^tt, 10 0 0 
mj/cm2 ©figWftt?«D#«|gftL^< fcofc. 121 
15 3© (2) Ii, ftft^s 2 0 0 n m«T©#?fl-$l£ 1 
000mJ/cm2 Rg#t-rS^F©^SKtliC#^t 

©H«sr*i-^7 7-efc^o mm&&t>m*<mmx'(i. 

tS^ttSo Stot, i&*tfS2 0 0 nmBlTro^iS: 
^fiS[2 0%£k±<Dm$tX-, 1000mJ/cm2« 

[0183] ifcftas 2 0 0 n mJWTW^ijS^ft^-ft 

ifBW^ax-li, ^^iH©ra#t^lca«i5fe^O!$£«fe* 

fi?.S*ii s fft>ix5©T% fi?.W^©^e*JJ:0 5 «ifci^lc<tSffll 
[0 18 4] EIp]^©^*^, >9>'*yv' x J 

Ii, ^fi±©liCtdS7c*il^S$tL6. A«:Wlcii, 

mm*^-? (t--/w) iaaux0?fi©^sri2ii 4 

6©J;5^?I^®l--r5o r©S«Srft^, *t^— 
Sr^fflbT-^^f-p<^-/i'v : ->7> (HMDS) 5rS*-r 

Hl^ «t 9 , ^ie©^ffilcStEE|6])^^S»»c^fiE$it 

(NMP) Sr^*-t-5«t 5lcUTt>iv\ Hlc, SiEE 
^©WJSrSBPflS^cNMPUffl^rtXff 9 <t 5 1- L 
so -ct. ^ig©*i5lcSittEl6])g?r^»lc^X^S. 
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[0 18 5] iHl 5 414, S3 9 3IJS^HCt3lt5?§e<0 

fc«-»-C»iB*»*-*-5« (CFStSfti]W» T'fcS. 

(1) CO<t5li> &@#0. 5 um^T<OT/^i-r<DU 

(l/^F) 3 5 55:, Ill2±l:i*t5„ (2) 
coidl-v Y-?*t 3 5 6 

(3) wi5<e*fi2 0Ai*#feix<5. :«*82 0A 
(Dmmatr^ 5 i-ows.* 357 ttjfc 9 . t/u 

[0 18 6] ±B0WC*fi«)*ffi©l!!liSi*r*<-*-5fc 
& S ftC# S # . T A' 5 t«itt^OlW #20 % 
>^-e*fc<fc*. 015 514, 5?ig©*I 

[0187] 0155© (1) ©£ ?(C, iSS^O. 5 
/im«TC7/KtOWf3 5 7£*#&fiJ-£-T??lA 

(2) ©£51;:, h«rtt*LT, 

5* h^** 3 5 8£{£JBLT&#U 91 

(3) <0i 5^55^2 OA^f^tv^o r©2§jg2 0A 
©3cE«a4l3«K[iaft#^£;**L5#, fgALfcT/i'S 
^©TO^-3 5 7©fiJ-a-#*:#^©-C\ £St©Bfl£i;oSU 

01 5 4wm9Sfiffi[6«g*-t-£4§^> 
»*itt*-JilSl±-r5. 
[0188] 0 1 5 6 14, Wll&^Z. «fc V %&<D3tm\CW 

14, ®H 1 2 (D&MIC Ui?x h 3 6 0 Sr^fl! Lfc^, T 
yw$-t-(0^^-3 6 1 LT h 3 6 0«SI 

ic, g&gSr^-v^V^-ftU*, (2) ©£?#£& 
2 OAiSMtfeiT-S,, rixSrft^-fix«4, 3Sfi2 0A©St 
ffiKI4, TA' 5 3 6 l^#?tUfc«9, 
•F<0®ft*3 6 1 *5ft«4^*>fc?v:^#?3Et- SWT?, DUG 

[0 1 8 9] Ell 5 714, S3 9HteWC*5l45^igO 
•Sfv^hrtU mtf, PGMEA (/ot^ijn 



(29) 

56 

btpKl4*:ftro$gajas?goT^-5. rix£r^*?& 

[0190] 8§*I4, 0158 X-«Ki»t?jf:-t- J; ? lc, * 
U-V^-T'yrt-Cl 0^»4T^o< 19 2 0 0° C£ 
-?±#j-£-tir, *©#fl§ii£7 5#IWEU:«#Ufc|ft. 10 

10 coHffi«a]-CI4 2 0 0° C©*5- h?V- h_hlC$ulLT 

i oftmm-tz„ r©n*, b««^s^2oo° c* 

x*±9ti-Z><o\c®iMtmi-Z>. *©&, i o^w^ 
LT^mfcp-fo r©£5u:, umi^-fst, 0157 
© (1) nHoKwsx Yftommtiv&M^xft&Kfo 

3 6 2 #££5. r©j&3 62 »4, 1157© (2) © 
■fc5fc, 3§®2 0C0*SA^^a^±IE^tb$ixS„ 
£©l*fc&iB©*ffitc«M&*3 6 3##jft*iv DfliiSr 

[0 19 1] /£*5, JWBfc»«»UfcW^ hSrSMiMfc 

Jpj$&Lfcl$f;:4!3 3§teL^-<ft3o gffitf*^ 
$8&#*&^£gALftasbffi#LTfcJ:t\ rtucfc 

#*i4ig£imc&fi^r£©-?, flww*©**&tta*iii-t-. 

Mc 1 2 o~2 0 o° cg^-cflttTK-rs^ 

mm^tkm-r^mt^^m^i.xhx 
Bttc -> y ^ e>©» t x ^ 2)^jxi4^f^ ^tii $ 

[0 1 9 2] S3 7HJgWT?J4^l^*ffl/«C?t$:l9:i4, 

%*?tj:Z>o ® 1 5 9 14, S 3 8 HSB^JcO i o tm*G-t 
S^Srf^^S'J©*feSr^-r0-efcS„ 015 9© 
40 (1) ictjH-J: i^vXw^tc^^n 
57th^H:ffiMlt 1 35® 365^366 Srifi 

yzMmft*%.z.z>z.tV5imx*h<o, mwm^ 
Wiz> B ^^csa:g2i6])S2 2«rti*i-mi, o) 

Ic^-fJ: ^®2 OW^^SA/X-i/^W-CfiiE 
IH|6]^2 2^S»IC^fi£$ix5)o 3 6 5i266 
14, ±EO»Rtrl. 5 Mmfl9J9$fcm*Lfc^, *g3 
so ^groraPgl /imtC/iSi^JC^^ — 
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fc. ^Lt, 18 0° CtlO^HSO^-^L 
fc. r*Uc4 9, 2oco^e^Bt'&U-CIil 1 5 90 

(2) <D£o\ctj:oti 0 s<-?<D&fNiz®m-rz~ t«£ 

4 9 , Erg^tfa^ftfco ^® 3 6 5 t 2 6 6 14, 
^£#0. 5 m m*>£> 5 ti m, GSri* 2 /i m^fe 1 0 m m 
T\ |K3PH;& 5 0. 5 mfrh 5 m«0©ffl-C*>tHi 2oW 

ir/H¥ (jfoft/lwjp:£) KJBVU 

[0 19 3] £JLt, IS 3 9Hi6«sjic*i«-t5^fiwBaiSiSS 
££l4if«45fr.'-^-:-'-et>4<, BfS^t5»^S! 

*a*jifc< <T5- s/v^^riB4 
K 77 -y?^y-v ?xmm. *y-y <<*9wm. * 

[0194] WJifftfl Lfc 4 9 fc, |39 3lifi0ijT*«4, 

zy-yy?^hy?x*®vz>^kfcfit>*ix\<^ c m 

16 014, Zfyyif^ hi) 9 **WLV1Z&Hkm<D'<*fl' 

(CF) W&\ 6W±tittRGBiii^»C*J-J^ LTR (U 
3/ K) 7^^39R, G (^U-y) 7^/P^3 9 
G, B 3 9 BiW&jJcSi'K i<0±\C 

I TOSSl 2#Jgfi£$«T>S. KK> =&RGBIB^cO^ 
#SP^lC^7S'^^hy^^3 4j5S^$tl5. TFT 
S«17»C|4, I TOtil 3 h&Ky ! -9'<*y<< 
^ s fc5l/M4TFT^3 3^fi£ 

$tu5„ 2#tf>g*gl 6 t 1 7fc>rai-l4, &&!§3i)m 

[0195] El 1 6 H4, #38Wtf>gl 4 O0U60>J<ZV«* 
^«jt5r^-fEl-efot), Ell 6 214^14 onis^jropi^ 

R7^/^39R, G7-f/^39G, WB7^^ 
3 9 Bii5CFS«l 6±lC#J*3;llTt*a. El 1 6 1 T 



(30) 

!4El^UTI/>/<fl/^^ El 1 6 2 0 Ic, gSl3?lfi 

W©«fl'<*»'-CRi* fcEi6]ftJffli/fi©3Sie 2 o Atfc f 
S«i 6ic^$nx^5 0 rro^fi2 0 A(4i&fttt« 

VbtlX}S<Q. Z<D&1&7 7 i>m%&tt®X-fthtlXtS 
9, yy-ytTy Vt^bLXmrn-fZo ffiot, &Jfc 
t*]£>4 3K, 7*5yi'-7H)^^3 4«:ifi£t5 ! j:«SH; 

W:/7^^hy**ffr£X&£«<r 5. ft 

*J, #il#-f§-7 814, =&H^WTFTro^T% 3?g7 

[0196] ft*5. El 1 6 1 T*J4, CFlSffl 1 6 li£ 
&2 OAi 7 7«rttttT^a#, ^®7 7XJ4^ig2 0 
At 7 7tf>iiEf;*7£TFT8«l 7fifll-t8l4-Ct,4t\ r 
ixlii *) , C FStSfi'l 1 6 £ T FTS« 1 7 9 &t> 

20 CFSfil 6fii||C7 r 7 5'^-7hy 

-g\ TFTStlTOITOfSUt, CFS*R16 

fflL-Ct, -g-t>-y-|gMl4± 5 n meS#ft-rS. ^cofc 

B8p£vh$*«cia:H-LT:itf>4 5ftPp1)S^^ Cftv^4 9 
ML-0>5„ -Tteibh, TFT 1 7 ftfltf) I TOlS 
30 1349, 5~10)imgl«t775'^'7h^ 
*flMg5 45t-UT^5o TFTSSl 7ffiJJlCS§jg7 7 
Sr^lttSt, I£9'g't>*XHc4S^$rSl4ft^fc* 

«as±isfttf±!»5»a^, 7c^<ft5. «»Jx.f4, 

^JX'I4, pj^ro I TOli©^Sffi8 0 y m, |Jt2 4 
O^mOStSSrffl^fc^, ^JtE*S;-Cfottl4, 5jimf 
^><D-r— v^VSrt }£7 0/im, if^2 3 0 // m<D 

iPl:<ft), i®^roMPSfflJ4i 6 1 0 0 M m2 »cft 
40 So rtU-ttLT, *Hifi0iJt?l4, Ili*<O^Pffift(4l 
9 2 0 0 /im2 T-fotJ, M P ^I4^3fc#:£tf>j& 1 . 2fg 

tceScS$tt5o it, r<o/^/no2fg^s?^awr f -< 

^7* W t-Ttttf, ®KO^-fe(4«4 0 m m, KE 1 2 0 

tim-cfo9, S£3fe*^;-efc4xi4iii^wMPffi^i43 3 0 
0„n»2 (cft<5, *HlS«»|-CfeiT<4ia^roBBPB«l44 
800)im2 tcftij, m\. 5<g«C5Sc|i$JxSri:tCft 

[0197] EH63J4, |g4 lHIM07'7 5'^v h 
so y ^ ^. (BM) W^^-V^r^-t-EJXfe^,, «&3iE<04 5 
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©<t5lc, 3&g<oBi±tti£K#£^-S 9 0° 
<0^I±#J£■C$3t^ia(6]^#P)^^^v^B$^c«:^i4^^ l fci4 5 ^ 

ttfrnLbtiztf. $&4immit±. v^^^mm^® 
ou^i^y (bm) -cayfe-i-a. 

[0 1 9 8] ffi&<r>£l\^ TFTStft^SISt/^ 

tefl3£*i5#, 184 lSHMmtrroBMSrK*-^* 

•5, 0^<O.fc3l£, ^g20Ai20B, TFT 3 3, 

mZtlX^Z,, ) .kir/HHil 3 tdltr^iSLTB 
M3 4^tS;it5>tvCV2.o 

[0199] i2i 1 6 5 ^4 2mmm<nmm'*?->' 
mw.n^t\c\± y ftmcm&-fz>3m<oMmi 3 b, 1 

3G, 1 3RtlM»*7-IiMMt6„ 
\zUZ> 0 -tf>^§\ 7—9 <**7 'Cytt. pj^ffl^tc 

[0 2 0 0 j ^(ciftwf-5^4 3Hffi^jii, mfommm 

i£-t53§jg7 7£*^— LT*l]JBi-6g|Ife0ijT*;fc 
5, Hll 8fct>*LfcJ:5fc:. 2tfcroS^roiE8t (ir 

aw) zmizmci-ztzib, x^—y-timmzinZo 0 
1 6 6ii, '&%miz&vz'<*A<m&Z7ji-rmx-h<9 . 

li^^lfa^l-^^— 9-4 5^iaS$ix. ir;HS£& 

[0201] 0167 Jim 4 3H16^JW^^5t=Sr^ 
-M21T-fo 9 . ( 1 ) #18 4 3 Hffi0J?V-?*/H8)££, 
(2) ttt©*Jg«**-r. 016 7<O (1) IdjpfJ: 
%4 3|Ufi«i|c^/i'-CH: 1 ®iffi<Pjg>2g|5»£g!:tt 
btlZ>%&7 9 £1rA'ff£T*JI< U 3£® 7 9 Kl«fc 9 * 
448. r^Elt?«, ^S79ttTFT 
S*l 7flSIC^U-C^5^, CFS«1 6fiiJJC^L 



50 

jgg|5# »:RtiiP«ElcHff4< , ftlcH 

5?jg 7 9 tt**tt«r*-r 5 imtwrti-sjftsiiift < . 

[O2O2]01670?<l)fc.* LfcM 4 3 Hl&{f«J-C 

^it^ffiSijs^*,?,. mi 6mmm<omxmm^<^ 

v\ 0i6 7co (2) \£7fii-gmM{i.zo & ?/^H$ 

«l*-f-S)t*W*igT*fc5o 016 7W (2) O£7&0iJ 
■CHU ^8 0S:^-r5«flg<O^^^-<— ^4 5*® 

20 izmi6 7(T> (2) ro^T^/wSrSf^Lfcifemv -fe/l' 

[0203] 0168 tm 4 3mm&\(o$zMm&7f;-fm 
r-fco, (i) umi 6 7<d (i) wi4 3mMm\cto 

tcot?, (2) HI2116 7K> (2) <£>3£&8 0Sr, ii^t 

30 tiw*tJ|sft?f^ofc^fi8 2 t Lfctrox-feS. W«E©J; 

^JC, 016 7<O (1) t (2) IC*SVT, 55®7 9X 
118 Q*mWtt®XWsf&l,XhZ.fth<D&mft.-77 yi? 

[0204] il69t>l43 lliffiC»JO^0iJS:*-t-E 
^iE8 3SrCFS«l 6(C, 5?fi84«:TFT 
»«1 7fc«l«WRrtU ^tbfeSrS«!fe$-&5rtX- 
-fe/HPSr^L-TV^So ^l*»COV>Tlim4 3HJS^J5. 

xf*<D£MMtfflcxhz> 0 m4 3mmmRxf*:<DgM 

^•5AS, SSlSlSiJ^lfflW^jg, 016 2©^g2 

[0205] hk, ^4 onisfliK ^4 3nmmRvm 
4 3mmm<D£Mmxt±. m^<D±mmwct>it^x^ 

i-<bzkh-*imxhz>. mx.tts m4ommm. $43 
m&MRim 4 3 nmm<n&Mm<nmm 77, 79-8 

4£, Ji3tttW«-^-e, «-0^©TFTgC5>, -r4t> 
016 2K)#R8#^"7 8 
so 5„ Sftj$<OJ:9»C, VA (Vertically Aligned) tt<V 
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J; pic I TO®£K®^ s anfroTWirvM5$lcE£** 

7y^?hy?^ *«B5 lt t mft%mz t ^ if husk 

4e>4^©T\ TFT©«^©****tt«)»JBt?« 

I0206] ^4 aniifi^j-ett, 79?*-vbV9xK. 

/9rS©ffiJ:9*#<45<, 35fc, -BM*±Xtt'<*Ji> 

tO»»©**t*I*** < 4 9 > **tf &4£©HI 
H«*4tS. ^{cift|g-f5m4 4HJ6^jT?li. 3Sig©J? 

[0207] 017 0 14, |44 IHkMo^A^HBtr 

*-*-H-e*>9. (i) nmfriLxmvTFTmmi 7 

«\ (2) aSjfi^&TlWroCFSffil 6£r, (3) AW 
*acTfc*ttt«:*f. Hi 7 0© (1) (2) fc* 

SixT^Si^te, CFMl 6<DWMl 2©_hfctt£ 
e2 0A!»»riE**t, XK*lUBAN2 2*SJBjft3*l-C 
*S9> T F Tlfi 1 7 ©SS 1 3 ©±|C|1^ 2 0 B i! 
*A&hs Xfc*EfBl6lJSl2 2#»j*3iVO*a. SSiS 
20At20Btt > 1 /im-C, /^Uffifl^ X 

fc^KHBEKS*-*-* - 1 H:4^<fc 5 fc»*jfc-c b;ix 

Hi 7 0© (1) ICTjvfJ: TFTS&17K;*^ 
-f-85£l50~300 fi/mm 2 5. C F 

s« 1 6 \c&mmmmc «t 9 ^-a**** u tfti 

«l 7 fcteW 9 (3) 5 fc, 

1J-8 5li4>-5flt^-C^jg2 0 B©_hXli2 0 A©TKtiC 
B1"5. ^©S6*li, 3&g2 OAi 2 0 B©gp#©®ffl 

(3) ©«ffi-Cfctttf» £ 
g20 BO±XI42 0 A©TK4M1-<5*'<— IfirSliB 
©ff^f -fe^J?#$$J£*t5 <> 2 0 A & 2 0 B £40. 
©&#££>■& 1»"4 5 tt:-fcA'J?fcJ*«L4^i?ffi;* 

*r*v\ *fc, ^'^©ffifflt'lclgfi©^^©^^ 
— !»-*jSfi«)»»lc»»U-Ct, -tryi/JStfflK 4$r 
I44<. fcfi^fcfcofc*^-lf#gjB«*©»#K: 
1Mb UT fcSiH*-*— *fc4 5 «tf -cfc 5. 
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[0208] H171I*, y-<DHlM'&8Lb-tA'W. 

<DM&*ifrt-\%-?hZo x^—WWrti&Btt: i o o~ 

5 0 0l/mn>2 bi-fUi. -fc/M£H:4 » m± 0. 5 /j 

fe^SrHl 7 2lc*f t fflAit&S# 1 5 

0<B/mm 2 eiTt'li, Mt)KMLXtfb&ft±L J $>-t 
<, 3 0 0j@/mm2 ©Lh-Ctt, §lo$S9 KM VXtth 
Mg£L^*Tr\ SfoT, l«ttl5 0~3 0 0fi 
jo /mm 2 aSftj§-C$>5o 

[0 209] tt*«*'^^©IBtXS-C, A 

fc*>49, Xfctt*JEmW<0ft"Ffcfcofc#5. r© 
20 i 5 fc-f ^-vdS^^^/H-igA-r5 r. t \t J: 9 

[0 2 10] ^©fc«), r4x*T-©HfflWt?UiBJUfc K 

(i^^i»srp,w-r 5 r £ 9 , ^-^rnmti 

30 ^E^^wSttJSy P ir^ffi^^/w^©^^ 

y d©*p-e*£fts„ iMtt^-ny&SAiast 

©f, ^«C^(*7r^/'L'!7-/l>^^©9*>©^tJC^Hi 

tcl, m&mtfjz$ < * 9 , «ffi^^/u-=¥^A-t-6o 

<^#, fi«*ffi©ife^J: 9 t^jg^»^©ife^©*ds 
[0211H ^^K«tg73Sr*1-5^ t LTtt, f 

*^#mim. *v-h%k ~>7>*y7» ^ifm, > 
TA>z-r s h4^«n&nxv^6. 

so i>K ^©^9Jc»J©^^-v?r»m-r5fc«>» ?5>te^ 
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©J:?^^£<£ffl-f5^td s S;J:U>„ r©<fc5&«- 

-7vu^\ 017 4 Wk*A**-fJ: 5<c^^yK 
asfcSo Hie, rA'5-*-^?*9-f HWWW 

•T5„ efcoT, m^w^Sr^ffl-t-^o low 

[0 2 1 2] sJfv^SIWv 5 ^ ht?, *B7. 

1 . 5 m > %mm<Dm/H& 1 5 p m©^g?JS:F4 u 

±ia©&«©^>'«*^£#fc*5&3£fT<<\ s 

f£ A«-C4D« WW V 2 0 0 ftRQgffi U 

fc&cD-f^-V&g Wftpc) ^Sy^Lfc»e*$rl2!2 5 
3»£jjH% 1212 5 3fc*SI^T, WCfUl 500mJ© 

tt^®&&tt&mt LXnrTo 0. 1Hz 

© 1 OVWH^igiSrRWnU ffl!l£l$©ffi&te 5 0° CT' 

rcD^m^ib. -y ^v^^t^Ma©**^^ 

^^^^©^ffililStfP^l'^A'T'fcSo 

a>u 2ooB#r^w-r^-^a[tt. &a£fT;bfcvMi# 

[0213] ^iis^fiswufctwt^bfea* 
r &a£ff ^/£^#-&tc«^# LiztK 

fg4 0IH6WCH:, ^7y^h^^fCFifil6 

[0 2 14] tfri^coJ; ^ »d s S§5|5WXS=SrfiJfflUTCF 
S«l 6 1£ -^SrT^-Ctfttf, frfcfclg* 

igjDLfcV*©"?, ggjg''** — V©7E?J*©fc«>©3.* Mi 
jBSr^MBfc«l^.?jix5. &4 5H160iJtt:. &5fe©ie 
£*i|fflLTCFg«l 6Ki§«B^-J/Sr?B*-*-*3«6 
«SJ-C*>5. H17 5I4, &4 5|S160tJ©CFS*R©#Jt 

sr^-ria-c*fo5o ins© (i) (c^-r«t5»-> &a 
sSBtwett. cfs«i e^iK;*/?-?^*^ 

(CFttl) 3 9Rt39G (A&JC39B) SrlBXfelC 
*UT, *©±l£, C 
FfttlJg, *©tt¥*fld»»ftifO*afttt1»-C. Br£© 
fitBfc«fi*-V5 0A*r»J*U *©±KITO (S 



(33) 

[0215] 0175(75 (2) tt, H4 5H;66#J©CF 

7^-7^^, c f«ib. zomw-mtmifett ¥<» 

-So t©t« CFWAM3 9Rt 3 9G«rJBj£-r-jtLtf, $ 
jg©gP#ttC F^flg/5Sfi/«C5WT-J¥< tt 9 * ©£££;£ 
ift*. 1 TO 12t»*t6. 

io |02i6]S45 Hifctfjroffiii-efeixii , c f a&© 
ivfix©ttBfcfeaiea*»jswe*>a. mi 7 6 it, 

CFS<S1 6 coiBSlKO^iaa, f-fc:bt>, CF 
#tHi39R, 39G, 39B^7?^vMJ^^34 
W»Sri«>»#tefcS5 0*»J*U TFTS«17t£ 
Ht;i©tt*?B©'p|R|fc£ia2 0B«r»jJt5. Stot, 
CFlfil 6-CftK*«)|»ffBro#lSl+S— »Oia±K 

1-<5#frfcH:, TFTS«OB»©1'«W*i£ter«?||fi 

4fc, cfssi e^HWcftffBwi-^rwaite 

a»Ufc&fi*}Britt-$»&tt:, 080^08 1 
i5<C^-Vfci5WC, TFTifil7ttt, RX 

[02171S4 6 5Wfi«©^/H)IJt-Cfc*ttf, 

CFS«©1Sit©0iJ*§LWi-5o H177*»5>H182 
tt, JB4 6 3Hfc«OCF««©«Jt«S:*t-H-e«)5. 
12117 7© (1) CFi|»flg3 9Rt 3 9GCISI: 

3 o 7*7y9-?Yy9x (BM) 3 4 SrK»t5 fc©T% BM 
3 44CF«B8J:9Jf <7MtL tolClTOSffil 
2iMf&-fZo BM3 4©«^SIiet«i5. 
t, BM3 4l±»IB4ifT?»J«-*-5wi:*a* 
[0218] 121177© (2) t?tt, CFS«1 2 ©± 
tA*4^t«V , BM3 4«:»rtU ^r©±{CCFl»fli 
3 9R, 3 9Gf*7- ^y^Sr^Lfc^, HICC 
FM8M3 9RT^i7 0«r»J*U SKITOmffil2 
Sr»J«fS. 017 8© (1) "Crt, CFS«12©± 
te^**ifC*V^BM3 4«r»j*U ^:©±JcCF»tBM 

40 39R, 3 9Gf*7- 7^/W^S:^Lfc^, BM 3 
4AtFCF»IBa*KD««i, M*tf¥*te#Ncfcffl£*v 
6«tHt?^ig7 l=SrJgj5£L s SltITO«fil 2«r»»S 

1-5. ^©a^, 0177© (i) tiRi^ic, vmat 

[0219] 0178© (2) t?tt, CFSISl 2©± 
»C?5ie©Jf $7>©BM3 4S:«HBftife»*U. BM 3 
4^a^5«t^{CCFl»fli3 9R, 3 9G"C*7-7-f 
^frMUfcfl. Hfc I TO®ISl 2tr»jfrfft. B 
M 3 4 C F#tl!§©35#aS3SjglC/«e5o 017 9 

so © (1) T?tt, CFSSl 2©±»C^Jl/«Cif-C^^BM 
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3 4£Jgfi£U *:<D±.\zCFmmz 9 R SrJKfiE LfcgL 
CF«H39R(Cli5.t7lCCFlJ§3 9GJ;IjJ 
L, Hfc I TOtSl 2ZBf$Ll-Z>. CFWJBtfSrte* 
gB##£jgK&5o fiBM 3 4^fo«5, * 

[0220] El 1 79© (2) Xtt, HI 1 7 7 ( 1 ) 
T% ¥W7 1 £CF«tJj|3 9 R, 39GO-Se^fi 
/i5J;5^fi!t-r5o ¥t&te#7 i hcvmk<r>W&*> 

HiiZ#-£xm<xZZ>. Ki±<o*igte, ^saro±»c:iT 

[0 2 2 1] HI 8 0T?tt\ CFS«1 6tCCF»tfli3 
9R, 3 9Gf*7-7^/^W4U;ft, H«£ I T 
OttHl 2£7£/£U ^OJitCBMS 4 X*3Sjg£7Kfi£-t- 
5 0 r«ti^"bXe«*i*DL*^. Ell 8 1(0 (1) X 
ft, CFigl 6»C^V^BM3 4£Jf2fi£Lfc^ I TO 
mSl 2&71MU ^rC±|CCFl»flg3 9 R % 39Gt 
Jjy-7 J/VfZWfSL-f S. C F fttfli 39R> 

3 9G£S*aX3Sigi:-f6o r <7>4§£- 1 iSti^R 

[0222] B181© (2) Xtt, CFS61 6 H?S 
l^BM3 4£7&fi£Lfc&, CFil3 9R> 3 9GX# 
ICITOlffil 2Sr»sEU 
*ro±JC¥t&te*tt?3&e 5 0 E Sr^-f-So il82© 

(1) Xtt* CFStSl 6ICI TO*1Sl 2Sr^Lfc 
t, •t©±|:CF!8llH3 9R > 3 9Gf*7-7^/^ 

[0223] 0182(0 (2) Xtt, CFIfil 6 
l^BM3 4£)gj£Lfc&* -?:<D±J£C F»tJig3 9 R, 3 
9Gt*7-7-f^S:MU sFtt-ffcWS 0 F^SSr 
?llCt5, ^tf>±K I TOtSl 2£Jgj&U XKB 
M3 4£0)&U £££-^5. §18 3^:118 411 
^4 7H16«»JIj:*3^5*7-7^^ ; ? (CF) g«<D§S 
jgX@£!ftlW-r5ia-Cfe5o r<OCFS«li x K^Wi' 

[0224] EU83C9 (1) Jc^i-J;5tC, #7*S 
« l 6 fc/BS-t?). (2) K^-fJ;^ #7* 

a«i6±K, ^^s©cF©y^-ffl7^/^Mii§ 

(Bl»fll : S±^V hSfCB-7001 ) 3 9 B* Sri. 3n 

■**9 3 7 0 5r^fflLfc7d- MJ y^7 7^fe»c<t 19 , 
y'/U- (B) B#SP, BMa5£tf£jg2 0A<Dfl>ft\CB 

mmzM&i-z. (4) uyvm 

y4>l>9m%tife (R8tfl§ : S±^:xM?CR-7001 ) 3 9 
R' «rfc*U 7*^**37 1 £<£ffl Lfc?* b y 
y^7 7-rfelJl<tt) l^S' K (R) iS^SS, BMg&ftU^ 



(34) 

®2 0A»gp^R«Jg^fiE1-5. St-, (5) \Ctp 
^hSSCG-7001 ) 3 9 G' £&;fiiU 7^-fv^^37 

2zmmLtL7* b y y^^^^fejctt) ;/ y-v 

(G) BMgfXTJt?^g2 OAWgP^-tCGlStflgS: 

0fi£-T2>o &±roxeicj;<3, B, G, RoS-BUt^ 

tt^-r •s*?-?^* (cf) mm&-mtdn. b 

MgB.Stf£jg2 OAlCliB, G&t5RCO«flgAS3®a/i 

WWtli (H3^b£©:HP-1009) Sr^tfVri-*- 
Vmi. 5jimMU 2 3 0° C<D;f— 7*>-X 1 Mfffl 

-fcUf&BH-So (6) ic^-T-tMc, »fe#v?£! 

1/-^ b (^MJ^'fk^iCFPR-BKPjSr^fV'^ — ^-Xj^) 

i. o~i. 5iimim T'y^-^u ify^mm 

1 ew^ffi^bCF^flgSriiUT, 3 6 5 nmroftftfc 
■^tf^SRSr 1 0 0 0 m J / c m 2 S3tt5. B. GS 

MgB3 45LtfS&g2 0 A«$H5©t, 2 3 0° C 
o*- tVxib#[B]#* h^-^^-f-So 5E»C, Sit 
82fiBl2 2£0fifcl-X, CFSt^^f^. 
[02 2 5] B185I1 ±ia«J: 5*-UTS8f^bfcC 
FS«1 6iTFTl«l 7«rB£9-&^*T^J5S;L7tjK 
S^/KOKfBHI-CfcS,, TFTS«1 7ICIi, K^-C 

ux, i 3 tc^ y s' h 2 i ;&ssa:»7 

30 So #is^4oii 1 y— h^m^^^^/^umm 

Xfe5, /i*J, JiTtiiS^S^SB^icli, BM34tB, 
$>S. CFSSl6©^g20AiTFTStl 

7 y h 2 i *W£k<Dmfam&\ ft^/im^W 

[0 2 2 6] «±i&93 Lfc «t 5 147 HKg^jxii, 
C FiffiO Kp< ^^©J^IS:Xfe5^S 2 0 ARXfBM 
3 4ZMl$.i-Z>®&\C. '<*-lsm%*Tio>&m&t£ 

40 OAXtFBM3 4<O^XS^ffi*.JC/«t<9 > htfSfg; 

cf <DMmzm®ft&mzm^x^zi>K s^fefe^ # 

y ■< 5 K<C^Jcffi^^«$-frX^5^7ttt^^ b 

So M4 7H«i^JXIi, 5§jg2 0AMBM3 4 

(0&#l£CF«Hli£3^S;fe*:#, Hffi^mfWfi8W^ 

SgXfcSo 

[0 2 2 7] SfU 7nmmXti, CFS«»CBMt*JC 
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t^^Sffl^'CfoSo $4 8Hife0iJtt> $4 7JU60iJ 

Xfo-5. [Hl8 6tt, $4 8Hife«S|lC*Jtt5CFS«(73 
SJitXS^rlttW-rSiaT'fo'J , El 1 8 7 tt$4 8HiS0iJ 

[0228] f48 mmma. ^mz.m^-rh^\cc 

F «Bi5rfiia-f »c B Mlc*f^-t-6 SC^lcro^ C F mfllSr 
fiia-CBM^3 8 1 ¥*&ffctt-ti:r 
1^ 018 60 (1) iC^fJ;?^ ITO)|gl2£fi£ 
I^U lE<olfe*-^i'^^ b3 8 O£0T£©J¥£, 
^Jx<i*?)2. 0^m~2. 5,im^-r2)o *:<0±X*m 
Ij83tUtaSt5^i:l-J:!). 0186© (2) 
5ft, BM5§@3 8 1 ©IfcBMl'^ b 3 8 0 £fi*a 
fc/-?^>-W^#ibtu6. BM^g3 8 1 tBMU^ b3 

[0 2 2 9] r©«t5^CFS«tTFTS«%IA9'& 
fc>*Xl2jl 8 7ffl (1) 5 fc'-^/l'SrlMW - 

5. B18 7© (2) tt, (l) ©,£*l©RgB#©ifc* 
HT»*»9, BM^ b3 8 0ttTFTS«l 7 (d^fet 
LT*S0, BM??S3 8 1 i BMU-^ h 3 8 OWM* 

8lt BMWv 5 ^ b 3 8 oas*^-f-©&#J£r*fcLX 

[0 2 3 0] fiJlittW Lfc<fc 0 fcl, 148 3«S0iJXtt, 
B M&^*-V~ ^^-*-5^R*s/i < X@jJ5fflilfU£&5 

5 ****** \ 4*S» J&4 8IUfe0iJX*tt, 4«i?ai/^ 
b Sr^ffl LXWBfgftl- ^->^iH*t- B M 

©X-*>5£ig-*\ IfOflftS *-*-<&0>T, I47H 

JSflsjX-fc^r&XfcS. 

[0 2 3 1] «lc. £4 8H16#jXCFtttJl§£:fi;fefc3S 
g38 lH©*tBMt L-TflIffl-r5^J5:!ftM-r2)„ 
0 1 8 8 tt, $4 8 HJfcfiSJfcfctt 5 C F ««©§SigX@ 
*IttM-t-5ia-Cfe9, 118 9li$4 8 Hfla^J©'^^ 
flfigfc^-rEIXfcSo E118 8(0 (1) lC^f-«t5t-, 
B M©ge#l£ C F#tJ!& 3 ®fi*aXft£ 15 1 A/ifSii U 
4^£lfi3 8 l Wc, (2) fc«1-J:3 

fc, Ji|2<OSWWt«J§Sr^f>3-^-T*jK)l. 5 
nmMU 2 3 0° C-CllMW?* b^-* Ufc*, 
ITOil2*r»*t5. IK. (3) jC^-fi^lC, 
#$;gU5?*h (•>/K7r-'('-^ bthM:SC-181 

i) o~i. 5nmi*u yy^-^m^* 
b y y/77^ftiao^2 oa*»jW-s. b, g 

&TJ<R©CF8Nl§£3gfi;tafc3&g3 8 ltt, 
A,^§5§UeV>©XBM£ LXtfUB-f*,, w©«fc9lCL 
t^lfcCFfSl 6£TFTg«l 6 t^-IM 
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5Sr^LXa£ l J-&t>-&-5rtlc < }:9, 0189(Dj;?/j: 

[0 2 3 2] $4 75Hfe#Jji>ib, Sg4 C 
F«fffifrmfeTBM«r»jfc+6«*RWUfca*, 

K&**»ravA#a©*a**8iitt, s—ry? 

JtSrSSU*^. *©fc*, #n*ffiSft&fei-SBM 
tt, y— ^y*7-Y b©*&ltf±|fflWt46J:9/iJ36a 
i®*p©{>©Xt>&JBX#5o BMttfcSSS 
«o {Sv>3tSii*Xfetttf«t^i:v^5. S&5 OSIiSt&Jtt, 

16«SJXfo9, lo©CF»», AfrftlCttBWflg&BM 
[0 2 3 3] Hll 9 Ott, $5 OfllfiWJlfettSCFS 

«©iiitxs5rUiw-r 5 mx*> o , h i 9 1 t±m 5 0 n 

*«©^*/v«J6«r*-*-BI-C*>5. H 1 9 0 tejfrt*. o 
»£, #7^ISl6±l;> R, G (&±^>- bttSJtCR- 
7001.CG-7001) ©2fe©CF«tlig&7i2ji£*g, ^^fSBig 
20 (Si^V btt»:CB-7001) *r*brv = — * — 

t U< ttn-/U3-*-lCfc *> JM&UT'y ^— ^-T5„ 
*:©&, #7*g«l 6©1fS,fc9, 36 5 nm©iStS 
4ttfM»5:3 0 0mJ/cm2 «*U 7/u*D8 
(m±^VbtUS:CD)xm^L,, 23 0° C0^- 

y^-eitfro** b'"*-*-*-^. I TOISB 

I8U 3EKSS[iBlSlBKrJlgj«i-5. 1"fc:b*>, R , G© 

c f mmtmoL $ *vx ^ a tt b «tjk#»a $ 

*b5r£tCfcS. Set, BM«r»j*L"CJtote-r3i5* 
©fcSSWHittR, G©CF$flg£Jgj$;L&»,>«l:5l£L . 
30 X*itttt\ ^i-S&S©*>S»£fcttBttlB:W*$ 

[0234] @191© (1) <fc 5 lw, Jg3t-t"5 

^g©fe5/^7'fy3 1, 3 2©»^, TFTOSP 
^fcBMi: LXBWJIS3 9B**»rit**l«. <C*S, 01 
9 1© (2) II, (1) ©j^0>R»#*:l4;*LfcH-e 
fot), 0^©J:5»-, ^epxjp-t-CFfittTtgp (B»f 
flg) 3 8 2©*SSr, TFTS«1 7©^7^ ^3 1 . 
3 2©ffifc2tfc©S*g*te9'£;b*Sl$-=!'— ^XDtrAi 

[0235] $50 mmm-en, -mz&?ti&&<o g . 

h, i^©Sig^s, B«riB>R»IB>G«H»-e*>5fc. 
*t>B«HiB**«fc»<*Ufci*» (ftjfeft 
©^>/«f<XJ:v^ CF^Bi, fiS!3tSt*Sia^<OiSv^CF 

e icK7t3ie©ffieT ©sssij v >fe 

(Sii3tXtt-^»CB>R>G) «mtrAb\ BX^«^ 
- ^ t *KT 7 > V b -v- * Sr^-T 5 r, i t>*S»-C 

so 
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[0 2 3 6] Ell 9 213. «5 lHi60iJcDCFS«O« 

^^fiK-r-So ^5 i i&fewcio^-ctts zn*x~mwL 

?:i*LTt<t^„ S^/il TOJBIl 2 £j£fi£ 

ITOll25r^?5;^LTO. l^mlS^ 
U -t^itnifetM/f <t LTC r SrO. lfiml 
Sfi£Bli-3o HK> *3t*tJi©±fcu^ 1. 

l, i£»*v<*-vw6gft, ^yf-^if. mm 

£*T<<\ i£ftJgl3 8 3£^J&-f5 0 gftlt3 8 3liCr 

-e^®tt-c$> •? , iTosi2t«ti!tist^^fc 

S«^mc*3«tS I TOJKl 2 

*fe-efcjxff, ITOH2©fiEii, 7--/UUTS 
*«B»SrfT^CrJKSrriW-f5*s, I&5 lgtJfitBJ-m, 
ITOlgl 2 iC rBt©J«llt*-S(ltrt-«i«EU-CfT5 

r. ta«rfiBfc*9, aa9nsa«BO*-c*5©-e, iga* 

[0 2 3 7] El 1 9 31^ ^5 1 USa^JWC Flfiro3E 
WM^-f-mXhio EU93W (1) T-Ji, 300C 

3 8 4<Sr^fi£L.fc±T% I TOJ81 1 2 &XftK3 8 3 £ 
J&fcLT^S. 01 9 3W (2) -Ctt, Ell 9 0X&W 

sterns omn&Mtmmc, 2ocdcf«mii3 9Rt 3 

gGSr^figLfc^ BfMl. 5„mafi*U * 

T OBI 12 & AMUR 3 8 3 5r^-t-2> 0 rti^&tui, 
CFgo«Bi!)SJpST-fo5/c*, ITO^<oBr^/«c< 
. HKS«£:#»C*5ttS I TOU 2coSfci£ig;< 

[0 2 3 8] iS3tS3 8 3 tf>T<£>#fflM 3 8 4Xli 

£9<E£ftl£^Sri#WC*;fcS„ KUl, i£ftBI3 8 
3WTO«3 8 4Xli3 9BiLT, Sii^OiS^iS 
fe»BgSr«ffl1-ixtf» *#»©ai8*jiMS<fc9, %A 

[0239] 0 1 9 3 <0 (2) <0«jg-C$>Jxtf . 

fi«rttflH-5#lW**<*9, 

3 * h tffiM-et 5. a 1 9 4 i5i mtemnrnte 



(36) 

let 9, l^* KZV<*-^=v^ frM<DMmz-M 

[0240] El 1 9 5 ti\ 151 Wfa&\<D%£W&\<D C F 

tJV^TT. I TOgl 2»CC r &J*|gU -tCOJiJC Uv>:* 
hSr^Lfc^, jgft]R3 8 3 Sr/^-V^ V^LTB 

»c«tt), CFI«1 etcttK^'f >aW«t LTiSK 

Ell 9 6 0£*&tt3H>'<*/U;PJtgUc;li 

[0 24 i] ^4 7Ht6^K«e^-eSiWLfcJ: ^tr v cf 
S«16X-li, CF/I£7&£Lfc*gL y A-ttfBg&f 

20 &1 2£JfcfifcL.-C<^fc„ U^L, I@(OfSfB§-fb<Dfc«)tc 

»<DJI£:£L/<t^'bW£ h yf^~ l>«L(OC FS«i 

S^-rog|5^|Cf+V>fc I TO^tCtt^ffl^SP^W I TOI 
[0 2 4 2] Z(Dtctb, CFS«±»cSBgar6]^Sr^ 

«wei5^/!)^CFefCAt)jitfo A 9 ii 

7*y'<-^SrtfoTtrtSBlc^9, m^-efc^tcta-c 

^CSi:, **tffea«»4-f6. 15 l3^i60iJ«Dj:^ 
fc, #CF(g|ro«tc^nA/iif©ji63t®SrK»tn«, r 
tt-JCJ; 9ffi|6]®<O^JWCFJg^OA9ii^ttKll:-e# 

[0243] §25 411, $5 1 %WS\<» 1 g.WM<»CF 
S«©Kffcfri££^-|a-tNfcSo (1) tt, 
FiLOCFlS-CfeU. RGBC0«-CF^*S^$ 
^#gB^T^«ii3tJS3 4*s^$ixT*J9. ± 
TOSl 2^Jg^$ixT^'5o (2) <D 
«t5»-> JK^7d- h3 8 9<Sr^*-T5>o (3) 

so St % (4) <D,£olcm%m3 4«S85>JC^3 9 0^S 
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7fcj&$*i5o 2?i&3 9 0tt, SiEIBAI&ro&WMdteig 
3J(£>CFJf~-rogA£6*it-r£o KK. ffi^STibixfc 

wm<Dmmcm-ibintzcFg : mM<o&&2 oa 

[0 2 4 4] £Lh, #»01«>K***3«©'<*yH|»i6 

ufcUfiow-e** u . 0 1 9 8 t±z<Dm&<Dm^^ 

m-ZhZo El 1 9 8 {£jF"t"<fc 0 IC, jfoPa^#/H 0 0 j£ 

s/^/n o ow^5t-«. 3tas i ut, 3tasi 1 4 

[0245] il 97 li^-f J: 0 t£, r^S^T-li, ^ 

£fr?a\ KEfiGJf** J*:/^ t L-C***fT5*»*« 
*«i&ffl£9 0£&&S#fia>^?a«i£as i &®T*fc 
[0 2 4 6] *ftW<oWi&ii^ : &S.Zz.<n£oteM£>\c 

&t\, 019 7<o<t p'iJSp'pT-tt^iliiDOftv^cojl 

mmcttLx&mfi&±%<tez>o *z>fc*> i«±? 
m^mxhZo 

[0 24 7] ztiaxmwLtcmmmxrt* s&fa&^t 

LT4o©9 0 0 foM©S45I)Si:itLT20 
©9 0S-fo*&W^/i5^tc^#J1-2>g@5r^Ufc 

ztiL>i*%mcm%i'tc®&\c^xn&-}-z>. 

SB(6]5r9 0° -fo*tt0^2)4ow®«clc^fijtfc^ 

-e-jcti, m^±^^^x^mm^mmbtii> 

<DX. mft<D%$\Zi<^irtl\C®feLXi><®lCfflmtt£.C 
fcl/N, «»Jx.li> 04 6tc*-r^fi^-^SrBD®^»L- 
T019 9O (1) ^-fi 5 »CSB© Lfc#£\ 



(37) 

* o t h MM tt± D ft V \ 
[o 2 4 8] rtUcttLT, BHi^iSr 18 0° ^terogft 

T^ftiattmL^&ftftmt&gKm&tcte, 01 9 

9<d (2) tc^i-«t7»c, ^e/^-vSrBi®l^tf)ro 

10 [0 24 9] fcl^ *^WC»fKS$^@<D$iigimtC 

11, 1212 0 OtcjjH-J; 5t£, ifiroitillisoi, y 
- h W&gj£X& 502, iMftiiittmi$j«x& 5 0 

3 , m^m^.u 504, wmmfr&TM 505, h# 

mS^fi£lS5 0 6 , &U*fl^&TXg5 0 8 (DMX'ft 

JBfifclS5 0 6«iT?, ?§jgl^lg5 0 7£^tt5. 
[0 2 5 0] 0201 fc^-T «fc 5 fc, 3&£7£j£lgtt, 
l^* M*Ig5 lit, fc*LfcUS?J* h8r*U*i- 

20 S7°y^-*xg5 1 2t, $n&<D&ft&m-t£o\cm 
->&%tm5 1 3 1, 

£Bfc*-r59H£Xg5 1.4 aofc?^iES:^-r5JK 

^h^-^ig2i 5-e«fiE$tb5„ %immmx*isLm 
Ltc&?\^ z<D'&<oxmxnt>)?iz>mftmMf$.j:&x* 

[0 2 5 1] hV-f V^liJ^i: UTtt**»*-r5» 
f$.1-%W)&\Ct±^ @20 0(OB*miS^J5£XS5 0 6 

02 0 1 Jc^UfcWtt, ^g'^-vSrlSfttel'v^ H 

^nrife^s. 02021*, £h¥rnimx-9t&'<* 

«S6 0 4»w7gfiJcU, rivSrKgPtuflitv5^:^/<cn-/u 
40 6 0 3 <D^S»cB£-t-5„ figPttT^ s/^^n— yW6 0 
5, K^^n-/W6 0 eSOtgUSiJ^v 1 — ^6 0 2 i&K) 
LTIelilB-r?). 5§jg^ffl#y^5 Kttffli^^x^^. 

0 7 -eT- ^^^o-/U6 0 5±JC^T$tv?> 
t, K^^n-/W6 0 6JC < t?)?|##«$ti / TT-3'^ 
*n-^6 0 5±ICi$)-|C®M$ix, JgM$tl-fc^)iM^ 
&rt:&JiS6 0 4l-te^$ix, a)£6 0 4<D&mz.mif£ 

tiftmeufimmxT-'je o 2±cos«6 o 9\cm^z 
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[0 2 5 2] iTSfcJSrteD^-frfc&O, ffifa 

T F T*^W L C Dtt*A'JW**< , jKf B aAroB#rfl^ 
5. 

[0253] 0 2 0 3 (4, j&Pa'C ^ > 3 >>2£A2£ 

tt<£>*fi££;jvf0-e;fe5, :rogI«f|Li^H:*lS 
1"5*> JSS^/H 0 0<O)gf B aAP»-ttA=^^^ 
6 1 5SrgHBcU m&Bti&iaEE*>'? 6 1 4/4^ffifB?r 

6 1 #SUB©X£#>'? r 6 2 0 -?ttA'<* 

/n oort^«ffib-cjffBi^aA$^<-rs„ mp 

[0 2 5 4] mi XttM-Ctt, El l 8 Jc^i" J; 9 
jg 2 0 HtBJft*fC» '**/H 0 OOfti22»C3pff^*|p]lc 
iot^fc. ^(Dtctb, m&V&Aa 10 2(1, 3Sfi2 

ofcfia/^^^wSjajctsiJ^, mp i o 3«i£AP 

1 0 2^^^,ti'5Wi:R»{|iJ(0Mia{c^;itfc o I3« 
Ic, 02O4<D (1) RV (2) td^-r«tplC, ^£22 
O^itiSSttT*, 0 0<DM5aJCTO^*"fp]»-ifeo 

•CV*6»frfcf4, jfoFaWSlAR 1 0 214, ^2 0 Ulg 

il/jr^^/wogiafwSrf. Mp i o 3«sap 102 

\,\ £fc, 0 2 0 Bfc*fJ:5fc, ^20«i^W 
T*fc5J§£-<b, jKfaWiiAP 1 0 211, 3&g2 0<D®tf 

z>j5fa\cm\g.tj:s<%-wmcwiv . 0206 tc^-rj: 5 

|c, MR 1 0 3lifiAP 1 0 2#fS:ttib*v5©i:R# 
[0255] ::tf, ^ftcoaA^J-^fa^A-t-^r 

*W*4T«^roigASr^^T'# 

SfeS&LTVfc. UA>U jffiAlO&Anttififcttfllffiasfc 
<^fc«> r wSP^lc^f&^iSA L-Xi^ttlStSi i* 

£fi-CI4, El 2 0 7 JC^-T «t 5 fc, 1 2 1 k 

7y?ThV ?x3 4<n*\-me>mAB 1 0 lttififcifc® 
mi20&WtV. C(Og6^-Ct^f&<O^ASr«ltll-Ct5 

[0 2 5 6] ZtltLX-mWLtcXotC^ m&RXfm*, 



(38) 

10 [0 2 5 7] *1*£(04.?&*#£<Z)#!J *u 

BI2 0 814, VA^WjSfB^^-CfeSo 2#CCDg« 

-fr, * 4 5, l*fc^tfl O l£^fl& 

L"CBi 9 f«Bl&aAUT^^=Sr£!^Lfc 0 * 

(Dig*, iKU <7l^^V^«flg7 0 014, MAtHr*!* 

(±>i>¥\yT) MrfL\c£<0, S«Sri£»f 1 5/im^tc 
It* 9. XV *t-*v2M8J!§7 00£+<ki: LXO. 5 

[0 2 5 8] ^y!>^y»7 0 0©^:%$^ft 

9(C*-t-„ /^/U±X*0. 3 mmft£XiH<D%:m£l.±X& 
tmWMtt^kirtitis XV Vi'9l<'1k®m<D±%Z\-$. 

xv ^^^^mm(Dm^mkttm.un&T 

^LT, 0 2 1 1 ic^-r^aiii^OtfffilHlKW^K^fiS 

#ttwn-^^«r^-t-0x*)2)o ^7 7i4, Wi&mmvi 
*$m®f6\z*3y>^x, «*t*9. ixio9, 9. 1x1 

0l<\ 9. 1X1 0H X 9. 1 X l 0l2Qo^^jgE 
^W^^BS^-rS 1~6 0HzOj^^Sc«iHT-(4, 3 

40 [O259]02iii:02i2i4, m&mm&mffi& 

«^LTi/>.5^®Srffi^LT, ffitit*9. lXlO^ 
9. 1X10 11 , 9. lX10 12 Q©i^lC, -IIS 

u tz.tm z ifixtc w Df m x»m-r •5*sr*i-0x*> 

•5. ft*S, Lt, E|9]tt*Jlt*#*E-*-*»&©« 

^■r„ efflRtt&tttf*:* < . B#5£ic*At^rox. 
*©m^^<4«i:A/^^b/iV\ 02 1 214, 02 1 
1©0. 2 m s WTWgp^Srffi^UT^i-o rix^tj, 
jSftffitt* 2 tffW±®</ > t , 60HZ-C1 U^*mH*& 

so [0 26 0] wiort^e,, iKy vi'f>>-&mm*?&. 



ftBBT1 1-258606 



75 

ft \c£ 9 Sfctas 2 ~ 3 tfffiT-f 5 t ffljHIC f£hZ.kfrft 

*/ujt-c i/ioo og«m«ffiasffig&<g;T-rs w 

[0 2 6 1] £JLh©r XV 7 V3R#HHH»& 

JtWiSAS^^it-C 1/10 0 OWTJC-rttlJ, 

rt ©# y ? ^swre^&jtwsifi w-^sriiew u 
[0262] ei±, ^mm^&x'm&comfazti 

5. ft!-* 1215 5ir^LfcJ: 5/«c iB*rt-CfSf B wga[6] 

[0263] 0213 tt, V Ajj : &<Dmgk'<*>l'<0&* 
«fi£$r*-rni-efc6» 0 2 1 3 1C7F-TJ: 51-, 2#rog 
«©Jtfc»J«Lfc«ttl 2 fc 1 3C9WlCj£iF a £&j$-t-5 

r. t\c X 9, ttfi/^/i'a^SSih,, ffiAllciiftiRW^ 
S^KK^-f-S 2*6:«{il3fc& 1 1 i: 1 5 $rEfi-f-2>, H 

mmi 2tTS«l 3tD7fV^<D*r6l?rl 8 0° 
e>-e-, filft«l 1 t 1 5«K»IXWIi*fbT4 5° Sr/f-f 

IC&I^T, ^^Sr^*8 0° STOifc^5*tt^?) 
Efc^rO^ay Yy* hAiR«:ia2 1 8pgpffiK) 
B#l£^f8K££££St&£tWcS:0 2 l Slc^-f. rix 
bro^^O" . 9 0° , 1 8 0° , 2 7 0° <D*tiL 

[0264] 0216 IC*"f-«t 5 IC, 0 5 5 IC^i" £ 5 
^e^^-^ J ^$^fc2^ro^BlS«9 1 t 9 2 

5«f3Vh7^bftlS2r0 2 l 7lc. SRHMEfbtttcff 
18gig££CS#£SWE£02 1 8»cjjH\, ^"CH:, 
ftJfctDVA^SSKUt^T. Pgf@S65»-o^TtteScg$ix 
Tl>3as*fc**+#-Cfc9, =Vh7^ HcoVTtife 

[0 2 6 5] JWUISAtt, #S¥8-4 1 9 2 6^, =t 

n&&9cm<Dmmt?z®m¥-9-2 9 4 5 5#&tm 

S3F8-2 5 9 8 7 2^-T?, 7 f >tT\£ «fc 9 SB|6]##I$ 



(39) 
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tl,5VA*S:0»f a *^igatCt>V>T, -Kffl^^-f^A 

5 r t \z x <o z> r. t l 

[0 2 6 6] «T\ £ig> 0^, mffit-^^fc^ y y V 

ici 0 #H*rt-cEi6i»lPJi-s <t 9 ij: bfcv a^s:©® 

10 02 19 UT^M-f-S. 02 19 Ic^i" «t 5 

^/WAtrli, n x . n y ^n z n x =n y =n 

[0 2 6 7] rr-C, n x >n y =n 2 CDB8^* s fi£ 9 tL 

n x % n y Op*>±#y>*«*|6]Sriiffi*4tl^-Si. ^05 
20 4&^-(CI4n x >n y x*l6lSrStaWli:Rf-Si„ 

^/UASriiig-r^it^J;!?. Brt*[S]fCRs= (n x 
-n y ) dOU^-i'al't:4t5. £A», 3EO-I* 

isi (IE®) ©y^f— >a>«riwtofc-rs 0 

[0 2 6 8] n x =n y >n z <DH#.j5Sfi£ 9 iCO 

:©7 -f ;UAS;*|^ro-||ft7 ^ /PA 

30 fSL^y -i'^^W-^^d hist. ztD&cn—W&y 
^^ASrjiji-t-5rt»c<t9, ^$^(6]ICRd= ( (n 
x +n y ) /2-n z ) d©U^f-v'3yiSr4i:5. 
*ro-$if47^/WA«y ^x-i^a va^fci 

[0 2 6 9] n x >n y >n z ©B8^^9^o 

ffiffiM^-f/UASr, *BJ«B*-eii2iWitt?r*-r2){iffi^ 
7-f/^a^\ w<£>7^/Ui>.£]£»£2$M±:7^ 
/PAtPf^ ^W^&lCIt, n x >n y -Cfc-SA^x* 

40 t, /UAffi(*3^-[6]cr) y ^^-v-s Vli (n x - 
n y ) d ({tU, n x >n y <D^f) , 7-f/PA<Off$^ 
(6]roy^x—>3 Vtt ( (n x +n y ) /2-n z ) d 

[0 2 7 0] 02 2011, #389?<£>Sg5 2H^J(0fKS 
^3£ew«fi£Sr*-r0-cS>S. IS9ii: 9 2©-* 

^jft^il-CV^. I«9U9 2C0ffiBllC®-t-5ffi!llC 
so ft. £igefttm«:lE?ftMKJ:9&*U 1 8 0° C 
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t), 05 5fc:^Lfc£ig'<* — >#JS?j*£;h.-C^5. 
[0 2 7 1] S«9 1 t 9 2 ttt, it&3. 

SJMrt***** U K»/«*rf'fc LT^S. 02 2 OK 
*T J: 5 fc, S 5 2 Hlte«iJroJSS*^S«, 1R l <oM 
%M 1 It. mi ©jE<0-*M4:7 ^/^94i> jfoPa^ 
2#rog« 9lH2t, $ 2 COIECD- 
fJ^7>f/UA9 4t, fJ2tf)<Bft«l 5iA5^CO«I#{C 

<Dj§*B$ililiS& l l lroBUUtttfcKSEU 12© 

]EW-$4t47 4 <oaffi««m 2 1 5 <D 

[0 2 7 2JI5 2Htt«»C*SV^T, JB 1 2 0HE 

CO— Wtt7^yUA9 4«!J ^x-->3 VR 0 tRi 
Jl«Vl 1 0 nmt tfc^O, «fayF7^ 

0 2 2 i 8 nmran^i^nmsiE^^ css^iws 

5:02 2 2te*-f. 02 1 7X^1212 1 8 iJt&LTW 

[02731 r-t, 0 2 2 0 W«fi£-C, % 1 &t*m 2 
<DJE<D—%hfey'{/l'J*9 4<ni)#'r—i'3Z>'Ro tRi 

l±, Ro tRi £^ft;**, /<*/l><D%± (4 5° * 
ffi) , £± ( 1 3 5 s , tT (2 2 5° ism , 

£T (3 15°) {C*5V*T, h*Sl 0Kfc3 

RO tRl ©ffi«±-C*©ft** J IBI-«[fc 
fcSRo tRi W^Sr^-CifeA/fc*^iSilgy7 7Srlll2 2 

|E5iS^v7(i(fl--efcofc < , mil, 

[02 741 021 7»C*3^T, 45°, 135°, 2 
2 5°. 3 15° <DjjtiLX\ =i>hf^ M*l 0»£&5 
££133 9° 02 2 3K*S^T, =Vh7^h 

^1 0tC^S^S*S3 9° «±tfr£R 0 i:Ri 

■5. 132 2 3K*JV>T, =>V by* h^l OJC^C^^S 
#3 9° &Lhifc5tf>tt:, R 0 tRi X-V.TV>3t<ktm 

[0275] Ri ^450 nm-Ro , Ro — 2 5 0 n 
m^Ri gRo + 2 50nm, OgR 0 RlfO£R\ 

HT-^k^*, MIO'C* h££0° ~9 0° tD^Sfflt? 
£{fc£-B\ ^l-Ro tRl 

[0 2 7 61 02 2 4tt, #3Hif!tf>!g 5 3 XffiflOttA 



(40) 

(OH:, 2^(0^1 ir^2roiE<D-|6tt7W/l'A 9 4)45^ 
l©0BfcKl l*»ft'<*/»'©flllfcE«3*t, 2&<OIE 

ro-ffitt7-f/PA9 4iiaffi$ft^5:^jcii:3gu > si© 
fiittm i w<g7t« 1 1 roesuxttiicii^-rs £ o kibb^ 

[02 7 7JI5 3S**WC*S^T, fg 1 &t*Sg 2 0XE 
ffl-titt7^/i/A9 4 0tetBHRoi:Ri ^^tit'til 
io 1 0 nmt 2 7 0 nmt Lfc^-g-W, V h^* hft 

$£0 2 2 5 ic, 8 femmmtif\cftmRm&± c 

^StEI2 2 02 1 7RXfm2 1 8 tJt«U 

[0 2 7 8] ^5 2H«iWtlRl«tJ:, 02 2 4<Dmf& 

■c, HMS2©iro-f4tt7^^A9 4oy ^x- 

->aVR 0 tRi ^$*^*tC^b$-B:T^i|#ttS:ia 
'SfclSJftSrH 2 2 7 lc^-f 0 0 2 2 7 -C*$ixfc#tt 
20 It i2 2 3t^U.tfe9, 3yh7^h^i 01^5 
#«£R 0 tRi OM«±-C^^^77t Lfet©T? 
&5. rtt*^e>, ay h7^ bd*l 0{C/«e^^lS^3 9 
0 £l±t^5Wli. Ro tRi V&<T<0&W&mit$tl 

[02791 2Ro -170nm^Ri ^2R 0 + 28 
Onm, Ri g-Ro /2 + 800nm, OgRo M 
OgRi 

* fc, 153 Hi6#J-? tJffiS-fe/KO y ^ 7^— > 3 ^ A n 

30 -9 0° (DSiSffl-C^ftS-ar-Cfc, ±!E<D*#tlSt)ib^ 

[ 0 2 '8 0 ] 0 2 2 8 13, *&W<Df£ 5 4 HJS0ijO}Kf B 

coii, ^S^^t^iroffiTfetRl lORg^ico^w 
-$M4:7 /ua 9 5 Sr . jKfa/^^/w t ^ 2 1 5 

or^ic^2(D*w-$fttt7^/PA9 ssrsaK-rs^.-cfc 

[02 8 11 15 4J«6«fc*JVxT, 15 2HliS^JtP 
«IC, 0 2 2 8 <D«fig-C, miRXfn2<D-0l<D-m&7 
40 ^yWA9 5<DJf:$*(6joy ^x-v-a^Ro tRi 5:$ 
S^lCttJttS^ttS^fcfel^i 2 2 9IC 
*1"„ 02 2 9t?*$ixfc#ttrt:, 02 2 3 t|5]DT-fe 
t), nvh^^ h^l OJc/«f5^SSrRo tRi 

±-e^iS^77tLfcto-efc5 0 ma^, =>vh 

7^ h^l 0\Ct£Z>fim&3 9° W±t/«C^(Ott, R 0 

tRi x-vj.Tv&mmtzztizftX'hz. 

[0 2 8 2] Ro +Rl ^ 5 0 0 nm 

A n • dfcUfflttfrflSH-C^t:;**, A n • d tfiS* 
so ^WiretOgafii^-tfco -5:<Di^mSr02 3 OICtp 
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1. 7 XR LC +5 0 nm£J.T-C$>£„ 
[0 2 8 31 £fc, 

L-fcc =yh7^ h<»W&kmmc, 02 2 8<Oflffi£ 

pgfH£*E££DS£S£#«>, Ro tRi rolglt^ 
iSimV7 y b Ltc(Oi>m 2 3 1 -CifcS. 0218 T?pglB 
£te££C53Kte5 2° T**>5„ 02 3 1 Id&V^TPg 
|^Ste^C5^S^5 2° &±i&5Ro tRl 

t^x.£. 02 3 lKfc^T, lttMKetf&t*ft&# 
5 2° U-kkttZOte* Ro ^Rl l-o^T^WMfeft^ 

102841 Ro +Rl ^3 4 5 nm 

^fc. Znfe&tmz 3 2lc^-r„ rixJ:'?, *2S*# 
<£>±Hri, ifoftrtr/MOAn • d lei t>-f icJSir— ^T?fo 

1*3 5 OnmaKfci. 

[0 2 8 51 3yh7^h^lOi:)i:5flSli5 0° « 

WAn • d»Co^-Ct.#lt-r?>t, #ttffii7^UAffl 
U ^X— >a V(OfP(i, 3 0 nmW2 7 0 nmHTf 
foSitiSMiL-V. y-Y^b^Sr, 0° 

[0 2 8 61 ^5 5lU£0iJli, 02 2 8©I5 4HJSW 

— >3^Sr2 0 0 nmi: Lfc^-a-O, «?3Vh7^hi 
$£02 3 3 IC, 8^iEi!jB$lC|igIlKe^^i:5^ 
SWc£02 3 4K^-f, H12 1 7Xtf02 1 8 titlfcL 

3&S 1 0Kft3£®&#&tf^5&K^TOSig&# 

fc. 

[ 0 2 8 7 ] fg 5 6 SHte09*»?>m 5 8 JHftflll, 3E© 1 

Sg5 6JUMM>&S6 8?HtOTlc^11ft/ftas3Mlltf 
*4iia«»*»ot 02 3 512, #3801©SI5 6|SJfc 



<?0 

igfciwttu %L&'**fi>b%\<r>Uffl&l 1WIIICE 
S$il5^iroiOltitt7^;i/A9 4 •? KA W 

[0 2 8 8] ^5 63H60IJfc.*5^-C, IE<&— fttt£7wvu 
A9 4K>7W/l'Affirt7j(6lC0y ^x— v'a VR 0 5:15 
Onm, DS147W/WA9 5«Jf:$*(6](!D y ^x- 

■>ayRl £15 Onmi Lfcl§£-<D, $=yh7^h 
ifti&l£0 2 3 6 K.-, 8 pg^ffiS&^FlcpSIISRtedS^ C2>« 
io £^$£02 3 7lc^-r o 0 2 1 7&tf0 2 1 8 t)AM 

[0 2 8 9] f55 63Il£#J-C*fc, 3yF5^McoK 
El 2 3 8 El 2 3 8 HI 2 2 3 

tmc-ehz. H2 3 9ii, *^^roi5 7mmm<om 

t&tik'<*fi'b$&l<Dll6tftiKl 1©^:, I©1 
20 j SUA. 9 4£S2©U ~ OTIEW 1 ttt*^ W rt'-k 9 

4tll <OM%M 1 1 cDWJCtd^CO 1 $m.7 /UA 9 5 
*EfiLfc^t?$>5o IE<0-tttt7-</PA9 4W>!tBtt 

ttfll 1 <oM%& 1 1 J: o »cgae$tt 

[0 2 9 0] ^5 T3mm\CS5^X. JEW— tttt7-f;U 
A9 4«7^/l'AIrt*[Sl(Dy^7 ! — >aVRo Sr 5 0 

ayRl ?:200nmtlfci^©, §=Vb7^h* 
j»Srl2|2 4 0IC > 8ttHKnNPi::|WPIS«s^i:«ftft 
so m*££rlH2 4 llc^-r, 02 1 7X1^02 1 8 btt&L 
XWbfrte£o\z, iB5l>3V h7^ h^#?>ixS$Sffl/OS 

[o 2 9 1 ] ^5 7mmmxt. a^h^^Mco^r 

HI 2 4 2 ICjjvf „ 0 2 4 2{^$ttfcl*iS«, 02 2 3 
il^DT?fe5. 024 311, *^WWB5 8|?J6WWfS 

5©tt, SRfi^A'iJBi w<S*«i lwWl:, 

40 tttt7-f/PA9 5&BBBU lf4tt7^/^9 
5tmi<afll7frKl l<0P^^^IE(0 1*fttt7-f/PA9 4 
SriaSUfc^-efcS. IEW-«it47^/WA9 4<0Jlffiffi 
«^ l <DU%m l l <OKiR«i»ciS$S-r5 <t o lciBB$iv 

[0 2 9 21 ^58 H&Wcfcl^-C, IE0-ffttt7 
A9 4(07w , ^Affirt*r6joy ^x-v'a >Rj ^15 
Onm, A«-itt7 ^ /Pi 9 5 ©f * K ^f- 

>a VRo S: 1 5 0 n mi: Lfc^-<7), «f n> K 7^ h 
fti^«r0 2 4 4 IC, 8 VHffl®.®tif\mmRm&± CZ>® 
so ^ffllSSr0 2 4 5»C*i- 0 0 2 1 7&V02 1 8 bVcMt 
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ft, «MH*tt#**fc8fc**itfc. 

[0 2 9 3] %5 8%ttM-C<>, ay^^hfcO^T 

0 2 4 6 (C^-To 0 2 4 6 »C^$ftfcl*ii§tt:, 0 2 2 3 
tlRlC^fc^o 02 4 711, #3gW<£>^5 9Hi60lJ<Dj£ 

ftg^§Se<D#*fc&^-r0-?iii>5. JIB 2 3HtM^II4: 
|6]<£>®St^£ n x , n y , JP$^fS)Wfflifr^S:n z tL 

A 9 6«rE*U «&ft'**A'i:fR2©{H*Kl sroffiw 
IE© 1 /PA 9 A&VkfrtlX^Z&X-bZ. fitfB 

l7^M9 6©x ttttgl 1 W<gft« 1 1 WfSlRttliil 

[0 2 9 4] 9H160iJtC*S^T, fitlS7^/UA9 
6«xttSr51ffl$4, -tfj:t>hn x >n y iU y>d^J» 
MftjjfiW'J ^X — VR XZ £5 5 nm, /P$^|6](7> 
U ii'f— > a VRYZ* 1 9 0 n m t LtS^©, 

b 7 * v &%k*m 2 4 8 ic, 8 mwmmmcmmwfcfr 

£C5tt^«Sr02 4 9K^-f 0 02 17X002 1 

lc*g/h$ft, ft 
[0 2 9 5] Rxz= (n x -n z ) d, Ry Z = 

(n y -n z ) d tfem-f-Zo H5 9^i6CS|T-'b3^h 
7* hKoV^Rxz^ RYZ*^*^*'-^$-ti:T*iS 
&#£t£?*Lfc„ ^Vh7^ HdBi-t-S*ji*#Sr0 2 
5 0lC^-f% 02 5 0K^$ftfcF>1^f±, R 0 tRl # 
^ft^:'ttRxziRYZf ;:: *l'^'5W^ s l^i:tffc'5 < , -ft 
fe©IS**»fc» a^h^btfl 0fcfcsa*a*3 9° 
ELk&fe*0f±, R X zi:RYZ^<' x 'CWTO^#^fc 

[0 2 9 6] Rxz-2 5 0 nm^RYZ^RxZ+ 1 5 0 n 
m, RYZ^-RXZ+ 1 0 0 0 nm » 0^RYZ> O^RXZ 

RO = < n x ~«y > d =R XZ~ R YZ "" (n x S n 
y 

RO = (n y -n x ) d =Ryz~RxZ " (n y 
x <Otf ) 

Rl = ( (n x +n y ) /2-n z ) d= (Rxz+ 
RYZ) /2 

tf>H&#J5£9*ofc«>, R X z, Ryz^Wi-5SS*#(l 
UlT^J: ?tc§#&;ibft5. 

[0297] Ro^250nm, Ri ^ 5 0 0 nm 
•ftltt. ®rt*|6l© y 9f— "> 3 V^S 2 5 0 n mEl 
T, I?$*fSl©y Vs^S 0 0 nmfilTT?, 2 



(42) 

y 9t-\ ^^4n • d£flffll$/.£®ffl-T?£>ft£-B\ A 
n • d k&m&ft<D±mi:<OM&t:ffl^tcmm:, ffirt* 
fi»y ff-i/a ^W&jg&ftl;}:, Mt/WAn • d 
»Cj;f 3 -r^^«-2 5 OnmWmsra^^ofc. 
— Jf$*|p]W(sl:ffi^<oa:3S*#lijK^-t:/ProA n • 
dlC#t#-r-5. jSeVfe/KAAn • dtf $*|nl«y^f 
-i/a >wft®©H©±{Et(OB8«5:li'<fc^m5r02 
5 1 Ktf-To -ft<t 9 , J1$*[6JW y 9=f—is 3 >cofi 
ifoS-t?/t«roA n • d^R L ct^5 1. 7 
io XR LC +5 0nmHTtfc5„ 

[02 9 8] fcJb", 0247 <Dm&X\ WL&'<*H>(D- 

XomxttffiWvm i <n>mft& 1 1 Xiim 2 (Oil3t« 1 
5 t©IB©'>*< fc 9 6 

ifeSI, ^fir+BM^^/UAg 6Wffirt*|S]coy *-t*~>3 
^*»**t**b2 5 0 nmEITt?, E.o^tB^p' ^/UA 
9 6<OJ¥$*|B]Wy ^x— •> 3 V<0fp*S 1 . 7 XRlc+ 
5 0 nm«TT'fe5^iifii*fttfe5r t /JS^o 

20 [0 2 9 9] ^'f^ h^5r0° ~9 0° cofSfflT* 

fcfcj&vsfc. 7^/l/A9 6iLt(l, IEW- 
*W47-f/WA (n x >n y =n z ) , A«— ftt47^/u 
A (n x =n y >n z ) , (n x >n y 

>n z ) i^x.f.ix, ^©^•fft^?:*33lfcS^H: ; tft 

[0 3 00] ffifB^^SrfllfiK-r 5 2 tfccoa«W 

30 as, tt^B*fl;«w^y y hx-mfoft&\-rz>m&iym 

S-f-S^-f/UA (TAC7^/W) «!f t6 !) ^r-> 
3 V (Jl$*I^Wfirffi^jl^5 Onm) li*5§^(D 
^my^^^ii^i-^ V ^r-v-aVi^ LTft7 

[0 3 0 1] -rt£t>*>, T AC 7 -f /\>MC*&y\X<n$i 

C7^ /ua As*^egroiij5pi--<ttetaM7 a f^j>. t mm 
Ki¥m-rzzbttn?*x'bt£*,\ u±, *&w<Dmm 

[0 3 0 2] El±, *5SKSrTFTSjSBl«^SJCji 
WMi: Utffiffi $WMO S - F E I**© L C D^>, 
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[0 3 0 31 

®£#tt£#&L.fc I PSSLCDm£:gig£/JS+#T* 
& < SbHSc^t;: fi&ffl -c # <, vfc if HB^s h o fc 
i*. *^W5r®ffli-Hliwtut>WFp^5r«?^:L. I PS 
£ L C D «H4 Srff 6 ir * I- T N® L C D 5:^ <* 

*g{^jgXliS^*tS:^Sfc*^T'*mT-# Sfctf), Sit 

[0 3 04] JSK, IftW Lfc <fc 7 **fl=-cffi«J67 -f * 
[0BB<ofli*/iiftM] 

[mil TNSLCDcD/^/Hiitt®j^ms^^i- 

[II 2] TNSiLCD(Dti!l?^tcJ;2,iii«W^b^iaBJ 

[03] I PS£LCD£f&fi-f 50-?;fc5o 

[04] I PSSLCDSrWt tfcm^»C*3»t5ffi^H- 

|@5] I PSSLCD(c*Jlt5^Se««**1-|2l 

[06] I PSSLCDId*3ltSPgfiW^t:irB^te 

£*1-0-e4>5. 

[0 7] VA(Vertically aligned) jjjK.t*:<Dfflm&Z 

[El 8] 7 tr y^teiroMiffes. 

[09] ^JBMClSOaSrttMi-SH-CfcS. 

[ilO] ^jglcJ;5SBlS]ro±fi£SriaW+5ElT*fc5„ 

[Si i] 3&g©ji^j£^-fig-efe5. 

[012] #3gi^& ( P B gEfi£3l»^6*^£*-t-0't i 
[013] » 1 HttM««fi'<*A'©£flE«j***-*-H 
[014] 8l|llfi«©'<*/MJI»**-fBITife$. 

[015] *i**«©gfi'<*-i'*7M-H-e*>a. 
1016] sumswKisitsjfliafBsofte^^-vfr 

[017] »i|Wi«fc*ir*SA«*yp»riiH-e*>5. 
[018] ^lHMi0'JW/'^/KO?SSaAProBE®4r^ 



-T0-efe5. 

[0i9] ft i »6«©fcje»tt©*Bttfc*-rH-efc 

So 

[02 0] »i3ajs«-eort;*a***i-BiT?a!>s. 

[02 1] ftlHifet5ijT*O^«:ii«Sr*-t-0T-ifo5. 

[022] ftiiM«-c©«a4»tt**-*ia-es>6. 
[023] «is«te«-e©«ft4Wt**-t-H-e*>s. 

[0 2 4 ] ft 1 3ttt«-CO»*4*tt«r*i-Ba-C*>5. 

[025] ft i mmmx-fonmy ■< Lfc»£ 
[0 2 6 ] ft i latwettttSS? 4 /uA?rffiffl LfcS-g- 
[027] fcfi«#-e©»ft#©«£*ww-*-aB-o*> 

[02 8] »l3llfi«-e?!ie«)K*S:*'fb$*fcB*oa 

[02 9] »15^«T?£jfi©»3*.e'fb£*fcl*©a 
Vh7^ h<O^-fbSr^-r0t?fcS„ 

[0 3 o ] ft i mmmx*<D&m<v<ih $ t aftttaaii* 

20 (DM#£*-t"0"T?fo5o 

[03 1] fti?tffifflTa££<att£i:AM*ffiroi£a* 
©H#S:*1-0T?fe5o 

[03 2] ftllEfcW-CO&fiOiKSfcaVh^hJfc 
fc>g§&Sr^-f0-Cfc£o 

[033] m2nmw<omms<?->'Z7jk-}-mx'hz> a 

[03 4] ft3Hite««Jro?g^^->S:*-t-|2It>fc5 0 
[03 5] ft3Hlg|f>JW^jg^^-VK)fi!lW^J^^-r0 

[03 6] 5?®±T'C»^B%^WgarS]S:^i-0T'fc5o 
so [03 7] ft4H^<OHgJI^£:^-t0-efe5„ 
[03 8] ft5|l;!fe#J(O^/M8jg&^0T-;fcSo 

[039] m5mmm<Dmmwfc'<*->'*:7F-rmxib 

[04 0] * y y h*tt»lc*«t«IBlRl»*©«4r*-f- 
0t?fo5„ 

[04 1 ] ft 5Hlfe0iJ-T?<E>g!jgi:* y y K 
V(D^Sr^-r0-e*)?>. 

[042] n6mnMx*<D&&k-mm<D*v vow*®; 
%ijki-mxh?>o 
40 [04 3] m6mmmx<nmmkx v y hhjus^s k 

* -Y vw^?r*-t-0-efc5„ 

[04 4] ft6HiS0iJCD»S*^e^*3«t?>ili^gi5W 
5 Pffi05r^-t"0 _ Cfo5o 

[04 5] ft6§SJ6#j©iii£S^*— v&*-*-0-c*> 

[04 6] jB6 3KftOT®H*tt0ttiBB|-C*>&. 
[04 7] ft6^iS«RjT^^^Sr*1-0-<?ifoS. 
[04 8] ft6HJ£CT-Cro^!|#ttSr^t-0T?*>5„ 
[04 9] fteHWJOE^^^^-VtO^fifiJSr^ 
so -f-0-cfc5 o 
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Huso] *ftw<D%,7nmm<r>mmw&'<*-i'bm 

®5ii&<o¥E0£:^0-C*£>5o 
[05 3] S8^JS«ajlcjoit2.TFTS«roia^ife^ 

[05 5] *^O^9^Ji^Jco5Se^^-VSr7^-r0 

[05 6] ^9HJS«WiiilggPW¥S0-Cfc?) < , 

[05 7] «9^«©£iB'<*-V©«j|^«:*-t-HI 

[058] ttttx. y ^T-<O&#tt#Wg^£^-f-0-e£> 

So 

[05 9 ] *?w yKm&zit*L$km*m^z>w&v>?$ 
106 0] i?yw\mmt$-£tc&&zmi<^z>®'et\ci5 
[06 1] i?yi?y\cm&&itrc£m*mi<^z>w&\c)s 

^-CJ&®m& <DVkT1r 5 SP^Sr^-T0-C$> £„ 
[06 2] :^lf^l£®lft£*fc£jg£ffl^£©£(c:fc 

^Tj£gii«coteT^s$#£<aw®T-;fcSo 

[063] #3g9?©m 1 OH«g^JOS*«^Sr^-t-0t? 

&><5o 

[064] $10 mi&mz.idtfz>$z&?p<?-^z^-r 

0-CfoS„ 

[065imi osot«fc*j»t s»awu»«)»*»iaT?*> 

S. 

[06 6] ^ii§WR8*ftiJ:5iE|6]^^b*taP^t- 
S0T'ifcS. 

[067] m i onis^j^^j^^^xfcSo 

[06 8] a*U^y^i:fcfi©BM*4r*-*-B-C*> 

So 

[06 9] S*UV^J'v ? ta^-<OM#Sr^-r0t?fe 
5. 

[07 0] IW)5?S©Si Lt>Ba5iJ**-t-0-c*> 
5. 

[07 l] #f893tf>|gl lXliMlc«lt«ftjB^*-> 
Sr*-r0Xfe5„ 

[07 2] PB*f5lt^aBttO*fi«:Krtfc«Sr*t-H"C 

*>a. 

[07 3] #$89i©mi 2|gl60iffc:*5tt5£jgA?*->' 

£*-r0-c$>s. 

[074] mi 2HiS{f*j<o^e<isr*-r0-efc5 <> 

[07 5] mi 2H«i^Jw^^Sr^0t?fc5o 

[07 6] suttM^its^e^^-v 

&7jrf-0-?foSo 

[07 7] Jg3Hlfc«9jW»TB0-efc5. 



(44) 

[07 8] ffim®mv>ftmi:mMmm*mirmx-hz>. 

[07 9] *5IWromi 4Hite^Jco^e^^-V < }:CS 
m<SSr*t-0-C*fo2>„ 

[08 o] mi 4nMM<z)%MMZ7Fi-mx*hz> 0 
[08 1] mi 4mmm<nmMMZ7F-r®x~s>z> 0 

[08 2] mi 4HiSfi»jw^fifiJSr^1-0-cfcS„ 

[08 3] *mw(omi smmM^m^-^^t 
0-efcs. 

[08 4] mi snmMK&vzm&ngzfa^tz&w 
io -t-s0-efcs. 

[08 5] mi 5|«S^Jt?<Dm^#t4Sr^r0T-fo5, 
[08 6] mi 5 3HSWT*ro+raiSro^it«2iO ! Jtig5 
Wfc»OTN^ro^Pp^m«jiSSr^r0t?*>5„ 
[08 7] i©v A*-=S;ro«t'ra2aw*S« : iS*S:*-t _ 0 - c 

fcSo 

[08 8] mi 5i**w©£fi/<*-i'©aE?B«fc*-r 
108 9] mi 5mMm<D9z&'<*—xv&M&\&7Fi- 
20 [09 0] mi smmm<n%m'*fi->'<o&temt:7pir 
[09 1] mi 5mmm<D^^<^-^<o^mm^-r 

0-C&S. 

[09 2] 1 6SOt«©35iB«3t«r*-rH-C 

fcSo 

[09 3] mi 6HJfc0iJ<£>2§fi/^ — ^5r*-f0T-fc 

. So 

[09 4] *&w<omi 7mMm<Ds<**mmzm-rm 

30 [095] #?§9itf>m i 8 mMm^^mm^i-m 

[09 6] ^ssenomi 9 mm&\<o'<*'i>mm*^-i-m 
-cfcs. 

[09 7] *^||»12 O^ife^JO^^ig?:^^ 
T*&5o 

[09 8] m2 OmJS«SJW^0iJW^^«3§**-f-0 
T'foSo 

[099] m2 ommm<D%Mm<r>'<*'i<ffi&*^-rw 

•CfeS. 

40 1 0 1 o o ] m 2 o mmm<o£Mm<o'<*'i'mm*7Fi- 

0-CfoS. 

[0101] *iswwm2 1 Sat«ro^yP«Jt«:*-j- 
0-Cfc5. 

[010 2] ?5eSrW-rs>'^>'U»rffi0tia^a:-Ctc < J: 
5 gai6]^fi]-(O^Sr?r:-t-0 T-fe 5. 

[0103] *&w<om 2 2 fatsw^+A^jHts:*-*- 
[0104] *&w<?>m 2 3 m^jro^^it^^-r- 

0-CfcS. 

so [0105] *«^<om 2 4 Hii6tSiJcD/<*/M??jg£7j%-r 
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0-e$>5„ 

[010 61 %2 4mmm<»m'&Zft;-mLtz9!$i'<?- 

[010 7] #3§91tf>fg2 SHiStftjO/^/MSitSr^-t- 

im i o 8 ] %mmffitfo%m&<Dm&*mfe-rz>'<* 
[mi o 9] %&rmkfc&mm(nm&Z7Fi-mx-& 
[silo] ^^mtm^nm^^-tMX'hh. 

[@lll]f2 5H^JWfiJ^ISawlft^0T-*>5. 
[0112] *»^©I2 6Hifi«SJcD^^/W«igS:^-r 
0T-fc5. 

[IU31S2 6 Hife0iJ<^N'*/ProtSft#t* Sr*-T0 

[0114] ii^co^fi^ o ^-VSr^t-0T-$>5. 
[0115] ffi^<O^^^(O&ft^i((5:^-r0T$) 

10116] &&w<v$82 7 mifom<o%&'< 
■t-0-cfcs. 

[0117] wtom&bm®m<DM&<o%&mmcs:z> 

[0118] #3g|H«?g2 SUlte^JcO^jg^^-v^^ 
[0119] #38W0>g§2 9H1£{BJ©?§^<?-VS:^ 

[0i2o]^2 s-mmmnmmffife^-rmx'ibZo 
[0i2i] *&w<»m3 omi&M<o&&MVi**-rm 
xhz>„ 

[0i2 2] %tsom,zz^tzittctif(Dm®m<omk 

Sr*-T0-efc5„ 

[012 3] 3§e<PiS£Sr^-ffc;*it:fcB#<D = >' b 

o^b«r*-r0-cfos„ 

[0124] fcfioKSfcattiBwaa^Bwss:*-* - 

0-?$>5„ 

[012 5] 06fi©S!$i:IM*flB«)aa*©IMR**-J* 
0T*fc5. 

[0i2 6]^3 omMm<D&MM*7n-tmx-$>z>. 
[012 7] *%w<oM3 immw<D%mMV;&*i-m 

[012 8] VAtt<Dfti&'**A'<0*y<{X hfikt&8i 

[012 9] VA^roffiS^-'KOeS^roffi^SS 
tiKiS© D^f-Vayind tf>||#£7jH-|g|-C-$>?>. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To actualize the VA type liquid crystal display 
device with excellent visual angle characteristics while maintaining excellent 
contrast, an excellent operation speed, etc., as usual. 
SOLUTION: The liquid crystal display device, in which liquid crystal 14 
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having negative dielectric constant anisotropy is sandwiched between 1st and 2nd substrates 12 and 13 whose surfaces are 
aligned vertically and the liquid crystal is aligned almost vertically when no voltage is applied, almost horizontally when a specific 
voltage is applied and obliquely when a voltage lower than the specific voltage is applied, equipped with 1st and 2nd domain 
restricting means which restrict the alignment of the liquid crystal on the 1st and 2nd substrates. The 1st and 2nd domain 
restricting means are arrayed at a specific pitch of parallel and plural projections, hollows, or slits which bent zigzag in a specific 
cycle. 
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CLAIMS 



[Claim(s)] 

[Claim l] A dielectric constant anisotropy 
pinches negative liquid crystal between the 
1st [ which performed perpendicular 
orientation processing to the substrate 
surface ], and 2nd two substrates. 
Orientation of said liquid crystal becomes 
almost level, when predetermined voltage is 
impressed almost perpendicularly at the 
time of no voltage impressing. It is the liquid 
crystal display of orientation which becomes 
slanting when voltage smaller than said 
predetermined voltage is impressed. It has 
1st and 2nd domain regulation means to 
regulate the direction of orientation where 
said liquid crystal becomes slanting when it 
is prepared in said 1st and 2nd substrates 
and voltage smaller than said 
predetermined voltage is impressed. Two or 
more projections which said 1st domain 
regulation means was formed in said 1st 
substrate, and were crooked in zigzag, a 
hollow, a slit, or combination of them It is 
the train of the 1st projection, hollow, or slit 
arranged in parallel. Said 2nd domain 
regulation means A liquid crystal display 



characterized by two or more projections 
which were prepared in said 2nd substrate 
and crooked in zigzag, a hollow, a slit, or 
combination of them being the train of the 
2nd projection, hollow, or slit arranged in 
parallel. 

[Claim 2] It is the liquid crystal display said 
whose predetermined pitch it is a liquid 
crystal display according to claim 1, a train 
of a train of said the 1st projection, hollow, 
or slit and the 2nd projection, a hollow, or a 
slit is arranged in a predetermined pitch, 
and is 1 for an integer of an array pitch of 
said pixel. 

[Claim 3] It is the liquid crystal display said 
whose predetermined cycle it is a liquid 
crystal display according to claim 1, a train 
of a train of said the 1st projection, hollow, 
or slit and the 2nd projection, a hollow, or a 
slit is crooked in a predetermined cycle, and 
is 1 for an integer of an array pitch of said 
pixel. 

[Claim 4] A train of a projection or a hollow 
of said 1st and 2nd substrates, or a slit is a 
liquid crystal display with which it is a 
liquid crystal display according to claim 1 or 
2, and half-pitch gap ****** of said 
predetermined pitch is carried out. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] Especially this invention relates to 
the technology in which the VA (Vertically 
Aligned) mold LCD (VA mode LCD) realizes 
orientation division, about a liquid crystal 
display (LCD^Liquid Crystal Display). 
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[0002] 

[Description of the Prior Art) In the 
flat-panel display which is equal to the 
image quality of CRT, the liquid crystal 
display (LCD) is used current but widely. 
Especially as for LCD (TFT -LCD) of a TFT 
(ThinFilm Transistor) method, much more 
expansion of a commercial scene is expected 
by application to 

household-electric-appliances devices, such 
as consumer appliances, such as a personal 
computer, a word processor, and OA 
equipment, and pocket television. In 
connection with this, much more 
improvement in image quality is demanded. 
Hereafter, although TFTLCD is explained 
as an example, this invention can be applied 
not only to TFT LCD but to LCD of a 
passive -matrix mold and LCD of a plasma 
address type, and liquid crystal is pinched 
between the substrates of a pair with which 
the electrode was generally formed in each, 
and application to LCD which displays by 
impressing voltage to inter-electrode [ of 
each substrate ] is possible, and it is not 
limited to TFT LCD. 
[0003] The method currently used most 
widely at current and TFT LCD is TN 
(Twisted Nematic) of a normally white mode. 
It is Mold LCD. Drawing 1 is drawing 
explaining the panel structure and the 
principle of operation of the TN mold LCD. 
As shown in drawing 1, an orientation film 
is attached on the transparent electrodes 12 
and 13 formed on the glass substrate, 
rubbing processing from which the 90 
degrees of the directions of orientation of a 
liquid crystal molecule differ with a vertical 
substrate is performed, and TN liquid 



crystal is inserted. In order that other liquid 
crystal molecules may carry out orientation 
of the liquid crystal which contacted the 
orientation film from the property which 
liquid crystal has along with a list and its 
liquid crystal molecule along the direction of 
orientation of an orientation film, as shown 
in (l) of drawing 1, orientation of it is 
carried out in the form where the 90 degrees 
of the directions of a liquid crystal molecule 
are twisted. Two polarizing plates 11 and 15 
are arranged to the direction of orientation 
of an orientation film, and parallel at the 
both sides of electrodes 12 and 13. 
[0004] If the non polarized light 10 carries 
out incidence to the panel of such structure, 
the light which passed the polarizing plate 
11 will turn into the linearly polarized light, 
and will go into liquid crystal. 90 degrees of 
liquid crystal molecules are twisted, and 
since orientation is carried out, 90 degrees 
also of light which carried out incidence are 
also twisted and they is passed, the lower 
polarizing plate 15 can be passed. This 
condition is ******. Next, if voltage is 
impressed to electrodes 12 and 13 and 
voltage is impressed to a liquid crystal 
molecule as shown in (2) of drawing 1, a 
liquid crystal molecule is stood straight and 
** can be taken. However, on the orientation 
film surface, since the orientation 
restraining force is stronger, the direction of 
orientation of a liquid crystal molecule has 
met the orientation film. In such the 
condition, to the light which passes a liquid 
crystal molecule, since it is isotropic, the 
rotation of the polarization direction of the 
linearly polarized light by which incidence 
was carried out to the liquid crystal layer is 
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not produced. Therefore, the linearly 
polarized light which passed the upper 
polarizing plate 11 cannot pass the lower 
polarizing plate 15, but will be in a dark 
condition. Then, if it changes into the 
condition of not impressing voltage again, a 
display will return to ****** according to 
orientation restraining force. 
[0005] The manufacturing technology of TN 
mold TFT-LCD accomplished the marked 
advance in recent years, and by the time the 
contrast, color reproduction nature, etc. in a 
transverse plane exceed CRT, it will have 
resulted. However, TN-LCD had the big 
defect that an angle of visibility was narrow, 
therefore there was a problem that a use 
was limited. Drawing 2 is drawing 
explaining this problem, is in the condition 
of a white display that (l) does not impress 
voltage, is in the condition which displays 
the halftone to which (2) impressed middle 
voltage, and is in the condition which 
displays the black to which (3) impressed 
predetermined voltage. As shown in (l) of 
drawing 2, in the condition of not impressing 
voltage, orientation of the liquid crystal 
molecule is carried out in the same direction 
with very few tilt angles (l degree - about 5 
degrees). Although it was twisted as shown 
in (l) of drawing 1 in fact, here showed like 
illustration for convenience. In this 
condition, it is mostly visible to white in 
every bearing. Moreover, as shown in (3) of 
drawing 2, where voltage is impressed, since 
orientation of the liquid crystal molecule in 
the middle of having removed near the 
orientation film is carried out 
perpendicularly, the linearly polarized light 
which carried out incidence is not twisted, 



but it is visible [ linearly polarized light ] to 
black. At this time, the polarization 
direction is twisted to some extent and the 
light which carries out incidence aslant on a 
screen has it in order to pass aslant the 
liquid crystal molecule by which orientation 
was carried out perpendicularly. [ visible to 
the halftone (gray) instead of perfect black ] 
Although orientation of the liquid crystal 
molecule near the orientation film is too 
carried out horizontally where middle 
voltage lower than the condition of (3) is 
impressed as shown in (2) of drawing 2, in 
the pars intermedia of a eel, a liquid crystal 
molecule starts to the middle. Therefore, the 
form birefringence of liquid crystal is lost a 
little, permeability falls, and it becomes a 
halftone (gray) display. However, this is 
what can be said only about the light which 
carried out incidence perpendicularly to the 
liquid crystal panel, and situations differ by 
the case where it sees from the left of the 
light which carried out incidence aslant, i.e., 
drawing, and the direction of the right. Like 
illustration, orientation of the liquid crystal 
molecule will be carried out from the lower 
right in parallel to the light which goes to 
the upper left. Therefore, when liquid 
crystal is seen from left-hand side in order to 
hardly demonstrate the birefringence effect, 
it will look black. On the other hand, since 
orientation of the liquid crystal molecule is 
perpendicularly carried out from the lower 
left to the light which goes to the upper right, 
liquid crystal demonstrates the big 
birefringence effect to the light which 
carried out incidence, and since the light 
which carried out incidence is twisted, it 
becomes the display near white. Thus, the 
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point which viewing-angle dependence 
produces in the display condition is the 
greatest defect of TNLCD. 
[0006] In order to solve such a problem, LCD 
of the method called an IPS mold is proposed 
by JP,53-48452,B and JP,1 120528,B. (2) is a 
plan when not impressing voltage, drawing 
3 is drawing explaining the IPS mold LCD, 
and (4) is [ (l) is a side elevation when not 
impressing voltage, and / (3) is a side 
elevation when impressing voltage, and ] a 
plan when impressing voltage. The slit-like 
electrodes 18 and 19 are formed in one 
substrate 17, and the liquid crystal molecule 
of the slit inter-electrode gap section is made 
to drive by horizontal electric field in an IPS 
mold, as shown in drawing 3. when not 
impressing electric field using the material 
which has a positive dielectric anisotropy as 
liquid crystal 14, rubbing of the orientation 
film is carried out for carrying out 
homogeneous orientation of the major axis of 
a liquid crystal molecule almost in parallel 
to the longitudinal direction of electrodes 18 
and 19. In the example shown here, in order 
to set constant the change direction (hand of 
cut) of the direction of orientation of the 
liquid crystal molecule at the time of voltage 
impression, homogeneous orientation of the 
liquid crystal molecule is carried out to 
15 degree bearing to the longitudinal 
direction of a slit electrode. If voltage is 
impressed to slit inter-electrode in this 
condition, as shown in (3) of drawing 3, near 
a slit electrode, the liquid crystal molecule 
which has a dielectric anisotropy will change 
the direction of orientation so that that 
major axis may become 90 degrees to the 
longitudinal direction of a slit electrode. 



However, since orientation processing is 
carried out so that orientation of the liquid 
crystal molecule may be carried out to the 
substrate 16 of another side in the 15-degree 
bearing to the longitudinal direction of a slit 
electrode, orientation of the major axis is 
carried out almost in parallel to the 
longitudinal direction of electrodes 18 and 
19, a liquid crystal molecule will be twisted 
toward the lower substrate 17 from the 
upper substrate 16, and orientation of the 
liquid crystal molecule near the substrate 16 
will be carried out. In such a liquid crystal 
display, by [ of substrates 16 and 17 ] 
making a transparency shaft intersect 
perpendicularly mutually up and down, 
arranging, and making the transparency 
shaft of one polarizing plate parallel to a 
liquid crystal molecule major axis, 
polarizing plates 11 and 15 can be realized 
at the time of no voltage impressing, and a 
white display can be realized at the time of a 
black display and voltage impression. 
[0007] As mentioned above, by the IPS 
method, a liquid crystal molecule is not 
made to start but the feature is that it 
switches to a longitudinal direction. Like TN 
method, if a liquid crystal molecule is made 
to stand, according to the viewing-angle 
direction, form birefringence will differ and 
fault will arise. If it switches to a 
longitudinal direction, since form 
birefringence seldom changes, a very good 
viewing-angle property will be acquired by 
the direction. However, another trouble 
exists in an IPS method. First, it is the point 
that a speed of response is very slow. An IPS 
method is considered because it is 10 
micrometers or more to the usual TN 
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method having switched the reason nil why 
a speed of response is slow, by 
inter-electrode gap 5micrometer. If 
inter electrode spare time is narrowed, a 
speed of response can be made high, but 
since short-circuit will be caused and it will 
be easy to become a display defect if it is 
necessary to add the electric field of reversed 
polarity to the electrode which adjoins on a 
method and inter-electrode spare time is 
made small, inter-electrode spare time 
cannot be made not much small. Moreover, if 
inter-electrode spare time is made small, the 
rate of surface ratio which the electrode 
section in a part for a display occupies will 
become large, and the problem that 
permeability cannot be made high will also 
be produced. 

[0008] Thus, by the IPS method, if switching 
is slow and displays the quick animation of a 
motion in the present condition, fault, like 
an image flows will occur. Therefore, by the 
actual panel, in order to improve a speed of 
response, as shown in (2) of drawing 3, and 
(4), rubbing is not carried out in parallel to 
an electrode, but rubbing is carried out in 
the direction shifted about 15 degrees. When 
carrying out parallel orientation, it can 
arrange in the direction which the molecule 
of liquid crystal can influence freely, and the 
orientation of the liquid crystal molecule 
cannot be made to carry out in the 
predetermined direction only by applying an 
orientation film. Then, the surface of an 
orientation film is ground in the fixed 
direction so that orientation may be carried 
out in the predetermined direction, and 
rubbing processing which makes a liquid 
crystal molecule arrange in the direction is 



performed. If rubbing processing is carried 
out in parallel with an electrode when an 
IPS method performs rubbing processing, 
the direction rotated when voltage is 
impressed cannot become settled easily in 
the left or the right, and the liquid crystal 
molecule near an inter-electrode center will 
be in a response. Then, as shown in (2) of 
drawing 3, and (4), uniformity on either side 
is broken down by shifting about 15 degrees 
and performing rubbing processing. 
However, even if it shifts the direction of 
rubbing processing in this way, the speed of 
response of an IPS method is twice the 
response time of TN method, and has the 
problem of being very late. And it does not 
become equal by shifting about 15 degrees in 
this way, and performing rubbing processing 
influencing a viewing angle property. 
Moreover, in an IPS method, tone reversal 
occurs in a specific angle of visibility. This 
problem is explained with reference to 
drawing 6 from drawing 4. 
[0009] Drawing 4 is drawing which defines 
the system of coordinates in observation of a 
liquid crystal display (here IPS method). 
Like illustration, the polar angle theta and 
Azimuth phi are defined to substrates 16 
and 17, electrodes 18 and 19, and the liquid 
crystal molecule 14. It is drawing showing 
the tone reversal property of a panel, 
drawing 5 displays by dividing from a white 
condition to a black condition into 8 
gradation, and when the polar angle theta 
and Azimuth phi are changed and 
brightness change is investigated, it shows 
the field which tone reversal produces. 
Reversal arises among drawing into four 
portions shown with a slash and a crossing 
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slash. Drawing 6 is drawing showing an 
example of brightness change of 8 gradation 
displays to the polar angle theta in bearing 
(phi= 75 degrees, 135 degrees) which white 
reversal and black reversal produce, 
respectively. White reversal is produced 
when falling with the increment in the polar 
angle theta, the gradation phase, i.e., the 
white brightness, of a side with high 
brightness. Black reversal is produced 
because black brightness rises according to 
the increment in the polar angle theta. Thus, 
by the IPS method, the problem that tone 
reversal arises about 4 bearing occurs. 
Furthermore, an IPS method has the 
problem that manufacture is difficult 
compared with TN method. Thus, it can be 
said that other properties, such as 
permeability, a speed of response, and 
productivity, are sacrificed for the IPS 
method in exchange for a viewingangle 
property. 

[0010] As explained above, the IPS method 
proposed as what solves the problem of the 
viewing-angle property of TN method had 
the problem that it was not enough in 
respect of properties other than a 
viewing angle property. Then, VA (Vertically 
aligned) method (VA mode liquid crystal) 
which uses a perpendicular orientation film 
is proposed. By VA method, it becomes the 
birefringence mode instead of 
rotatory-polarization mode like TN method. 
Drawing 7 is drawing explaining VA method. 
VA method is a method which combined the 
negative-mold liquid crystal material and 
the vertical orientation film which have a 
negative dielectric constant anisotropy, and 
as shown in (l) of drawing 7, at the time of 



no voltage impressing, orientation of the 
liquid crystal molecule is carried out 
perpendicularly, and it becomes a black 
display. If predetermined voltage is 
impressed as shown in (3) of drawing 7, 
orientation of the liquid crystal molecule 
will be carried out horizontally, and it will 
become a white display. Compared with TN 
method, VA method has the high contrast of 
a display and its monochrome level speed of 
response is also quick. VA method attracts 
attention as a method of a new liquid crystal 
display by the above reasons. 
[0011] 

[Problem(s) to be Solved by the Invention] 
However, when VA method performs a 
halftone display, there is the same problem 
as TN method that viewing angle 
dependence of a display condition arises. 
Although it impresses voltage smaller than 
the time of a white display in displaying 
halftone by VA method, as shown in (2) of 
drawing 7 in that case, orientation of the 
liquid crystal molecule will be carried out in 
the direction of slanting. In this case, to the 
light which goes to the upper left, 
orientation of the liquid crystal molecule 
will be carried out in parallel like 
illustration from the lower right. Therefore, 
when liquid crystal is seen from left-hand 
side in order to hardly demonstrate the 
birefringence effect, it will look black. On 
the other hand, since orientation of the 
liquid crystal molecule is perpendicularly 
carried out from the lower left to the light 
which goes to the upper right, liquid crystal 
demonstrates the big birefringence effect to 
the light which carried out incidence, and 
becomes the display near white. Thus, there 
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was a problem that viewingangle 
dependence of a display condition arose, 
since the liquid crystal molecule near the 
orientation film was almost perpendicular 
also at the time of no voltage impressing, VA 
method was boiled markedly and its 
contrast was higher than TN method, and it 
was excellent also in the viewingangle 
property, but also when inferior to an IPS 
method in respect of calling it a 
viewing angle property, there was. 
[0012] It is known by setting to TN method 
and making the direction of orientation of 
the liquid crystal molecule in a pixel into 
two or more different directions that the 
viewing angle property of a liquid crystal 
display (LCD) will be improved. Generally 
with TN method, the direction of orientation 
of the liquid crystal molecule which touches 
a substrate side (pre tilt angle) is regulated 
in the direction of the rubbing processing 
performed to an orientation film. Rubbing 
processing is processing which grinds the 
surface of an orientation film against an one 
direction with cloth, such as rayon, and 
orientation of the liquid crystal molecule is 
carried out along the direction of the 
remains of grinding. Therefore, if the 
direction of rubbing processing is changed 
within a pixel, a viewing angle property is 
improvable. Drawing 8 is drawing showing 
how to change the direction of rubbing 
processing within a pixel. The orientation 
film 22 is formed in a glass substrate 16 (the 
electrode etc. is omitted.) like illustration. 
The rubbing roll 201 to rotate is contacted to 
this, and rubbing processing is performed to 
it in an one direction. Next, a resist is 
applied on the orientation film 22, and a 



pattern predetermined by the 
photolithography is exposed and developed. 
Thereby, the layer 202 of a patternized resist 
like illustration is formed. Next, with the 
above, the rubbing roll 201 rotated towards 
reverse is contacted, and rubbing processing 
only of the portion which the pattern opened 
is carried out to hard flow. Thus, two or more 
fields by which rubbing processing was 
carried out are formed in the different 
direction in a pixel, and the direction of 
orientation of liquid crystal becomes in two 
or more directions within a pixel. In addition, 
if the orientation film 22 is rotated to a 
rubbing roll 201, it is possible to carry out 
rubbing processing in the direction in which 
arbitration differs. 

[0013] Although rubbing processing is used 
widely, it is the processing which grinds the 
surface of an orientation film as mentioned 
above, and attaches a blemish, and there is a 
problem of being easy to generate dust. 
Moreover, preparing a concavo-convex 
pattern on an electrode is known for TN 
method as an option which regulates the pre 
tilt angle of a liquid crystal molecule. 
Orientation of the liquid crystal molecule 
near the electrode is carried out along the 
surface of a concavo-convex pattern. 
[0014] Also in VA method, it is known by 
dividing the direction of orientation of a 
liquid crystal molecule in the direction from 
which plurality differs within a pixel that a 
viewing-angle property will be improved. By 
preparing opening in the portion which faces 
in the center of the pixel electrode of a 
counterelectrode each other, JP,6-301036,A 
makes a pixel center section produce the 
portion toward which electric field inclined, 
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and is indicating the liquid crystal display of 
VA method which divides the direction of 
orientation of a liquid crystal molecule in a 
2-way or the four directions. However, in the 
liquid crystal display indicated by 
JP,6-301036,A, there is a problem that a 
speed of response is slow, and it turned out 
that the speed of response when changing to 
the condition of impressing from the 
condition of not impressing especially 
voltage is slow. Since the length of the field 
where the direction of orientation formed in 
a pixel continued is the one half degree of 
the length of a pixel, this is considered for 
requiring time amount until the orientation 
of all the liquid crystal in a field gathers. 
[0015] Moreover, JP,7 199193,Ais indicating 
the liquid crystal display of VA method 
which divides the direction of orientation of 
liquid crystal into two or more fields within 
a pixel by preparing on an electrode the 
inclined plane where directions differ. 
However, with the indicated configuration, 
since orientation of the liquid crystal which 
contacts an orientation side when not 
impressing voltage since the inclined plane 
is established in the whole pixel was 
altogether carried out along an inclined 
plane, it could not obtain a perfect black 
display but the problem that contrast fell 
produced it. Moreover, since the inclined 
plane was established in the whole pixel, it 
turned out that an inclined plane cannot say 
that it is loose and enough to specify the 
direction of orientation of liquid crystal. 
Although the structure needed to be 
thickened for making an inclined plane 
steep, it turned out that the phenomenon 
called so-called seizure in which the 



direction of a liquid crystal molecule does 
not change even if a charge will be 
accumulated in the structure working 
[ equipment ] and it will impress voltage to 
inter-electrode for the accumulated charge, 
if the structure of a dielectric is thickened 
arises. 

[0016] Thus, in the liquid crystal display of 
VA method, when orientation division within 
the pixel for improving a viewing-angle 
property was realized, there were various 
kinds of problems. The purpose of this 
invention is improving the viewing-angle 
property in the liquid crystal display of VA 
method, as usual, while they have been good, 
the viewing-angle property of contrast and a 
working speed is also comparable as an IPS 
method, or they aim it at realizing the liquid 
crystal display of better VA method than it. 
[0017] 

[Means for Solving the Problem] Drawing 9 
is drawing explaining a principle of this 
invention. According to this invention, as 
shown in drawing 9, the conventional 
perpendicular orientation film is used, and 
when voltage is impressed, in VA method 
which enclosed negative -mold liquid crystal 
as a liquid crystal material, a domain 
regulation means to regulate so that the 
direction of orientation where orientation of 
the liquid crystal is carried out aslant may 
come in two or more directions in 1 pixel is 
established. A domain regulation means is 
formed at least in one side of two substrates. 
Moreover, as what functions as a domain 
regulation means, as for at least one domain 
regulation means, various **** have a slant 
face. In addition, a field where a cross 
section starts to an abbreviation 
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perpendicular to a substrate in a rectangle 
shall also be included on a slant face. In 
drawing 9, the electrode 12 of a top 
substrate was used as an electrode which 
has a slit within 1 pixel as a domain 
regulation means, and projection 20 is 
formed on the electrode 13 of a bottom 
substrate. 

[0018] As shown in (1) of drawing 9, in the 
condition of not impressing voltage, 
orientation of the liquid crystal molecule is 
perpendicularly carried out to the substrate 
surface. Impression of middle voltage 
generates slanting electric field to the 
substrate surface in the electrode slit section 
(electrode edge section), as shown in (2) of 
drawing 9. Moreover, a liquid crystal 
molecule of a height 20 inclines slightly from 
voltage a condition of not impressing. The 
inclination direction of a liquid crystal 
molecule is determined under an inclined 
plane of this projection, and effect of 
slanting electric field, and the direction of 
orientation of liquid crystal is divided in the 
middle of projection 20 and a slit. Since a 
liquid crystal molecule inclines somewhat, 
as for at this time, for example, light 
penetrated right above from right under, it 
is influenced of some birefringence, and 
transparency is suppressed, and a gray 
halftone display is obtained. If it is very easy 
to penetrate light penetrated at the upper 
left from the lower right in a field which is 
hard to penetrate in a field in which liquid 
crystal inclined leftward and which inclined 
rightward and it is averaged, a gray halftone 
display will be obtained. Light penetrated at 
the upper right also serves as a gray display 
from the lower left by same principle, and a 



uniform display is obtained in an 
omnidirection. Furthermore, if 
predetermined voltage is impressed, a liquid 
crystal molecule will become almost level 
and a white display will be obtained. 
Therefore, in all conditions of black, halftone, 
and a white display condition, little good 
display of a viewing angle dependency is 
obtained. 

[0019] Here, drawing 10 is drawing 
explaining generation of orientation by 
projection of a dielectric prepared on an 
electrode. In addition, a "dielectric" in this 
specification is the insulating material of a 
low dielectric. Orientation by projection is 
considered referring to drawing 10. On 
electrodes 12 and 13, a projection is formed 
alternately, and the perpendicular 
orientation film 22 is formed on it. Since 
liquid crystal currently used is a negative 
mold, as it is shown in (l) of drawing 10, at 
the time of no voltage impressing, 
orientation of the liquid crystal molecule is 
perpendicularly carried out to the substrate 
surface for the perpendicular orientation 
film 22. In this case, it is not necessary to 
perform rubbing processing to a 
perpendicular orientation film. Since it is 
going to carry out orientation also of the 
liquid crystal molecule of a portion of 
projection 20 at right angles to the slant face, 
a liquid crystal molecule of a portion of a 
projection inclines. However, at the time of 
no voltage impressing, in almost all portions 
except a portion of a projection, in order to 
carry out orientation of the liquid crystal 
molecule almost perpendicularly to the 
substrate surface, as shown in (l) of drawing 
9, a good black display is obtained. 
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[0020] In a portion which shows potential 
distribution, such as having met an 
electrode side in a liquid crystal layer, to (2) 
of drawing 10, and (a), and does not have a 
projection at the time of voltage impression, 
in a substrate, although it is parallel 
(electric field are perpendicular to a 
substrate), it inclines near the projection. If 
voltage is impressed, as shown in (2) of 
drawing 7, a liquid crystal molecule inclines 
according to reinforcement of electric field, 
but since electric field are sense 
perpendicular to a substrate, when rubbing 
has not prescribed the inclination direction, 
bearing which inclines to electric field may 
have all 360-degree directions. Here, if there 
is a liquid crystal molecule which inclines 
beforehand as shown in (l) of drawing 10, 
since a liquid crystal molecule of the 
perimeter also inclines along the direction, 
even if it does not perform rubbing 
processing, it can specify to a direction 
toward which a liquid crystal molecule of the 
projection gap section inclines in the bearing 
of a liquid crystal molecule which touches on 
the surface of a projection, it is in agreement 
with a direction where this direction inclines 
from the first for a projection although it will 
incline in the direction where a 
negative-mold liquid-crystal molecule is 
perpendicular to electric field if it leans in 
the direction which becomes parallel to a 
slant face of a projection in a portion of a 
projection as for electric field as shown in (2) 
of drawing 10 (namely, a direction which 
becomes perpendicular [ the equipotential 
line ] to a slant face - it is) and voltage is 
impressed, and orientation will be carried 
out in the stable direction more. Thus, 



formation of a projection obtains orientation 
stabilized according to an effect of both 
electric fields across near [ the / an 
inclination and near the projection ] . 
Furthermore, if strong voltage is impressed, 
a liquid crystal molecule will become almost 
parallel to a substrate. 

[0021] As mentioned above, a projection has 
played a role of a trigger which determines 
bearing as for which a liquid crystal 
molecule when impressing voltage carries 
out orientation, and a slant face of a big area, 
for example, a thing across which it goes all 
over a pixel, is unnecessary. However, even 
if too small, an effect of an inclination and 
electric field is no longer acquired. Therefore, 
although it is necessary to define width of 
face according to a material and a 
configuration, effect sufficient by 
5-micrometer width of face is acquired, and 
it is thought that about 5 micrometers or 
more are required also at the lowest. Since a 
steep slant face can be formed even if it 
makes height (thickness) of a projection 
small if it is a small slant face, the direction 
of orientation of liquid crystal is fully 
controllable. Moreover, if it is a small slant 
face, since orientation of the liquid crystal 
molecule will be perpendicularly carried out 
to the substrate surface in almost all 
portions except a portion of a projection at 
the time of no voltage impressing and it will 
become a nearly perfect black display, 
contrast can be made high. Furthermore, 
since a slant face is used as a domain 
regulation means and liquid crystal of other 
portions changes a direction immediately by 
making liquid crystal of this portion into a 
trigger when liquid crystal which touches a 
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domain regulation means has turned to a 
predetermined direction beforehand even 
when not impressing voltage, and voltage is 
impressed, a working speed is also good. 
[0022] A direction where orientation of 
liquid crystal becomes slanting is 
determined by domain regulation means. 
Drawing 11 is drawing showing the direction 
of orientation at the time of using a 
projection as a domain regulation means, (l) 
of drawing 11 is a bank which has two slant 
faces, and orientation is carried out in the 
two directions which are different 180 
degrees bordering on a bank. (2) of drawing 
11 is a rectangular-head drill, and 
orientation is carried out in the four 
directions which differ at a time 90 **s 
bordering on top most vertices of a 
rectangular-head drill. (3) of drawing 11 is a 
semi-sphere, and orientation of liquid 
crystal becomes the symmetry of revolution 
centering on a shaft of a semi- sphere 
perpendicular to a substrate. If it is (3) of 
drawing 11, it will be in the same display 
condition to a total viewing angle. However, 
a number and sense of a domain are not that 
it is better as many. In relation with the 
polarization direction of a polarizing plate, 
when orientation of slanting liquid crystal 
becomes the symmetry of revolution, a 
problem that use effectiveness of light is low 
arises. When, as for this, liquid crystal forms 
a domain in a radial at a stepless story, a 
transparency shaft of a polarizing plate and 
liquid crystal of absorption shaft orientation 
serve as a loss, and liquid crystal of the 
direction of 45 degree is because it is the 
most efficient to a shaft. In order to raise use 
effectiveness of light, directions where 



orientation of liquid crystal becomes 
slanting are mainly four or less directions, 
and, in the case of four directions, it is 
desirable to make it become in the direction 
in which 90 degrees of projection 
components to the screen of a liquid crystal 
display differ at a time. 
[0023] Although the electrode 12 of a top 
substrate was used as an electrode which 
has a slit within 1 pixel as a domain 
regulation means and projection 20 is 
formed on the electrode 13 of a bottom 
substrate in drawing 9, it is realizable with 
other means. Drawing 12 is drawing 
showing an example which realizes a 
domain regulation means, (l) shows an 
example realized only in an electrode 
configuration, (2) shows an example which 
devises a configuration on the surface of a 
substrate, and (3) shows an example which 
devises an electrode configuration and a 
configuration on the surface of a substrate. 
Although orientation shown in drawing 9 by 
all of this example is obtained, structures 
[ each ] differ somewhat. 
[0024] In (l) of drawing 12, a slit is prepared 
in the ITO electrodes 12 and 13 of a 
substrate of both sides or one side. 
Perpendicular orientation processing is 
performed to the substrate surface, and 
negative-mold liquid crystal is enclosed. In 
the condition of not impressing voltage, 
although orientation of the liquid crystal 
molecule is perpendicularly carried out to 
the substrate surface, if voltage is impressed, 
electric field of the direction of slanting will 
occur to the substrate surface in the 
electrode slit section (electrode edge section). 
The inclination direction of a liquid crystal 
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molecule is determined under effect of 
electric field of this slant, and the direction 
of orientation of liquid crystal is divided into 
a longitudinal direction like illustration. 
Since orientation of the liquid crystal is 
carried out to a longitudinal direction by 
electric field of slant produced in the edge 
section of an electrode in this example, 
suppose that it is called a slanting 
electric-field method. However, since 
slanting electric field do not arise as 
mentioned above when not impressing 
voltage to inter-electrode, the direction of 
liquid crystal is not specified, but this 
method has the problem that a speed of 
response when changing from voltage a 
condition of not impressing to a voltage 
impression condition is low. 
[0025] In (2) of drawing 12, projection 20 is 
formed on a substrate of both sides. Like a 
case of (l), perpendicular orientation 
processing is performed to the substrate 
surface, and negative-mold liquid crystal is 
enclosed. Although orientation of the liquid 
crystal molecule is fundamentally carried 
out perpendicularly to the substrate surface 
in the condition of not impressing voltage, 
on an inclined plane of a projection, 
orientation is carried out with some 
inclination. If voltage is impressed, 
orientation of the liquid crystal molecule 
will be carried out in the inclination 
direction. Moreover, if an insulating 
material is used for a projection, electric 
field will be intercepted (a condition near 
slanting electric field and a method- it is the 
same as having prepared a slit in an 
electrode), and still more stable orientation 
division will be obtained. Suppose that this 



method is called a double-sided projection 
method. 

[0026] (3) of drawing 12 is the example 
which combined a method of (l) and (2), and 
it omits explanation. Various modifications 
are possible although an example of a 
projection and a slit was shown as a domain 
regulation means above. For example, it is 
also possible to hollow the slit section and to 
make the portion into an inclined plane by 
(l) of drawing 12. Making it an electrode 
which has a projection can also regulate 
orientation by preparing a projection on a 
substrate and forming an ITO electrode 
after a substrate and a projection instead of 
making a projection from (2) of drawing 12 
with an insulating material. Moreover, 
considering as a hollow instead of a 
projection is also possible. Furthermore, it is 
also possible to form an explained domain 
regulation means only in a substrate of one 
side, and when preparing in both substrates, 
it is also possible to use which combination. 
Moreover, although it is desirable to make it 
have an inclined plane as for a projection or 
a hollow, it is effective also in respect of 
being perpendicular. 

[0027] In a projection, if it indicates by black, 
as for the projection gap section, also in a 
black display, by part for a height, light will 
leak strictly. Although a difference of such a 
partial display is microscopic and it cannot 
distinguish with the naked eye, the whole 
display will be those averages, and display 
concentration of a black display falls a little, 
and reduces contrast. Therefore, contrast 
can be further raised by making a projection 
from a material which does not pass the 
light. 
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[0028] When forming a domain regulation 
means in a substrate of one side or both 
sides, it is possible to form a projection, a 
hollow, or a slit in the shape of [ of an one 
direction ] a grid in a predetermined pitch. 
In this case, it is possible to perform 
orientation division more stably by using 
each projection, a hollow, or a slit as a 
projection of two or more, a hollow, or a slit 
crooked in a predetermined cycle. Moreover, 
when arranging a projection, a hollow, or a 
slit to a substrate of both sides, it is 
desirable that it is made to carry out 
half-pitch gap ****** of them. 
[0029] Here, in a liquid crystal display 
indicated by JP,6 301036,A, since a opening 
(slit) is prepared only in a counterelectrode, 
a domain field cannot be made not much 
small. On the other hand, in this invention, 
since a slit is prepared in both a pixel 
electrode and a counterelectrode, a domain 
field can be made into a configuration and 
magnitude of arbitration. It is also possible 
to arrange a projection or a hollow so that a 
projection or a hollow may be formed in one 
substrate side of two upper and lower sides 
in the shape of [ two-dimensional ] a grid 
and an another side side may be countered 
at the center of a two-dimensional grid. 
[0030] make it any - it is required for the 
above-mentioned orientation division to 
arise within 1 pixel, and it is necessary to 
make a pitch of a projection, a hollow, or a 
slit smaller than a pitch of 1 pixel According 
to the result of having investigated the 
property of LCD which applied this 
invention, a viewingangle property was 
very excellent, and not to mention TN 
method, even if compared with an IPS 



method, a viewing angle property more than 
an EQC was acquired. From a transverse 
plane, a property when seeing was also very 
excellent and were 400 or more (this is twice 
[ more than ] the TN method.) contrast 
ratios. TN method was [ 30% and IPS 
method of permeability ] 20%, this invention 
was 25%, and an IPS method was excelled 
although it was inferior to TN method. 
Moreover, a speed of response (response 
time) was more overwhelmingly [ than other 
methods ] quick. If it is an equivalent panel, 
for example, by TN method Off speed (off 
time amount) tauoff (5V >0V) for 23ms in 
21ms [ ON speed (ON time amount) tauon 
(0V ->5V) ] A speed of response (tau on+tau 
off) is 44ms, and by IPS method, 42ms and 
off speed tauoff are 22ms, and although ON 
speed tauon was 64ms, a speed of response 
For example, in a method using a projection 
of this invention, ON speed tauon was [ 9ms 
and off speed tauoff] 15ms in 6ms, and 
speed of responses were 2.8 times of TN 
method, and the 4 time high speed of an IPS 
method, and were a speed (responsibility) 
which is satisfactory at all to a movie display 
etc. <BR> [0031] Furthermore, by method of 
this invention, in order for a projection, a 
hollow, or slanting electric field to determine 
the inclination direction of liquid crystal at 
the time of perpendicular orientation and 
voltage impression at the time of no voltage 
impressing, it is not necessary to perform 
rubbing processing like the usual TN 
method or an IPS method. Although a 
rubbing production process was a production 
process out of which dust tends to come in a 
panel manufacturing process and substrate 
washing (it washes in water, IPA, etc.) was 
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surely required after rubbing, an orientation 
film may be damaged and it had become the 
cause of poor orientation. On the other hand, 
in this invention, since the rubbing 
production process is unnecessary, a 
substrate washing production process is 
unnecessary. 
[0032] 

[Embodiment of the Invention] Drawing 13 
is drawing showing the whole liquid crystal 
panel configuration of the 1st example of 
this invention. As shown in drawing 13, the 
liquid crystal panel of the 1st example The 
opposite (common) electrode 12 is formed in 
one glass substrate 16 by LCD of a TFT 
mold. It corresponds to the intersection of 
two or more scanning bus lines 31 formed in 
parallel with the glass substrate 17 of 
another side, two or more data bus lines 32 
formed in parallel with a direction 
perpendicular to a scanning bus line, and 
scanning bus lines and data bus lines. 
TFT33 and the pixel (eel) electrode 13 which 
were prepared in the shape of a matrix are 
prepared, as for the surface of each 
substrate, perpendicular orientation 
processing is performed, and the closure of 
the liquid crystal of a negative mold is 
carried out between two substrates. Since a 
color filter is formed, a glass substrate 16 is 
called a color filter substrate (CF substrate), 
and a glass substrate 17 is called a TFT 
substrate. It omits about detailed 
explanation of TFTLCD, and the 
configuration of the electrode section which 
is the feature of this invention here is 
explained. 

[0033] Drawing 14 is drawing showing the 
panel structure of the 1st example of this 



invention, (l) is drawing showing typically 
the condition of having seen from across, 
and (2) is a side elevation. Moreover, 
drawing 15 is drawing showing relation with 
the pixel of the projection pattern in the 1st 
example, drawing 16 is drawing showing the 
projection pattern besides the viewing area 
of the liquid crystal panel of the 1st example, 
and drawing 17 is the cross section of the 
liquid crystal panel of the 1st example. 
[0034] the ITO film 12 which forms the black 
matrix layer 34, a color filter 39, and a 
common electrode in the near surface facing 
the liquid crystal of the CF substrate 16 as 
shown in drawing 17 - reaching etc. - 
parallel projection 20A is formed in a pitch. 
In addition, although a perpendicular 
orientation film is further formed on this, it 
has omitted here, the ITO film 13 which 
forms the gate electrode 31 which makes a 
gate bus line, the CS electrode (storage 
capacitance electrode) 35, insulator layers 
43 and 40, the electrode that makes a data 
bus line, and a pixel electrode in the near 
surface facing the liquid crystal of the TFT 
substrate 17 - reaching - etc. - parallel 
projection 20B is formed in a pitch. In 
addition, although a perpendicular 
orientation film is further formed also with a 
TFT substrate, it has omitted here. 
Reference numbers 41 and 42 are the 
sources and the drains of TFT, respectively. 
At this example, Projections 20A and 20B 
were created by TFT flattening material 
(positive resist). 

[0035] As shown in (l) of drawing 14, the 
projection patterns 20A and 20B are parallel 
patterns arranged in a pitch, such as 
extending in the one direction, respectively, 
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and half-pitch gap ****** is carried out. 
Therefore, structure as shown in drawing 14 
(2) is realized, and as drawing 9 explained, 
orientation division is carried out to two 
fields. The relation to the pixel of such a 
projection pattern is shown in drawing 15. 
As shown in drawing 15, generally with the 
liquid crystal display of color display, one 
color pixel is formed by three pixels, R, G, 
and B. a color pixel - the upper and lower 
sides - it is arranged in the same pitch - as 
the breadth of each pixel of R, G, and B - 
about [ of a dip ] ■ it is made one third. A 
pixel is the range of a pixel electrode, 
between the arranged pixel electrodes, a 
gate bus line (it is hiding in the bottom of 
projection 20B.) is prepared in a 
longitudinal direction, the data bus line 32 
is established in the lengthwise direction, 
TFT33 is prepared near the intersection of 
the gate bus line 31 and the data bus line 32, 
and each pixel electrode is connected. The 
black matrix 34 for protection from light is 
formed in the gate bus line 31 of each pixel 
electrode 13, the data bus line 32, and the 
pair opposite side of TFT33. Since a 
reference number 35 shows CS electrode for 
forming the auxiliary capacity prepared for 
stability of a display and CS electrode has 
protectionfromlight nature, the portion of 
CS electrode of the pixel electrode 13 does 
not act as a pixel. Therefore, a pixel is 
divided into the portions of upper 13A and 
lower 13B. 

[0036] Within pixel 13A and 13B, three 
projection 20A runs, respectively, four 
projection 20B runs, and the 1st field where 
projection 20B is located in the bottom and 
projection 20A is located in the bottom, and 



the 2nd three fields where projection 20A is 
located in the bottom and projection 20B is 
located in the bottom are formed at a time, 
respectively. Therefore, in one pixel which 
doubled Pixels 13A and 13B, the 1st and the 
2nd six fields are formed at a time, 
respectively. 

[0037] As shown in drawing 16, in the 
periphery of a liquid crystal panel, the 
projection patterns 20A and 20B were 
formed also in the outside of a pixel at the 
very end, and the projection patterns 20A 
and 20B are prolonged even on the outside of 
a pixel at the very end. This is because 
orientation division is performed like an 
internal pixel about the outermost pixel. 
Moreover, drawing 18 is drawing showing 
the location of the inlet of the liquid crystal 
in the liquid crystal panel 100 of the 1st 
example. After sticking CF substrate and a 
TFT substrate like the assembler of a liquid 
crystal panel, although liquid crystal is 
poured in, LCD of a VA mold TFT method 
has narrow eel thickness, the time amount 
of liquid crystal impregnation becomes long, 
so that it may mention later, but in order to 
prepare a projection, the time amount of 
liquid crystal impregnation becomes long 
further. In order to shorten time amount of 
liquid crystal impregnation as much as 
possible, as shown in (l) of drawing 18, it is 
desirable to form the inlet 102 of liquid 
crystal the perpendicular side of the array 
direction of the projection 20 arranged in 
parallel periodically. In addition, a reference 
number 101 is a seal line. 
[0038] Moreover, while pouring in liquid 
crystal, if the gas in a panel is exhausted 
from the exhaust port 103 established in 
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other portions, an internal pressure will 
decline and impregnation of liquid crystal 
will become easy. Also about an exhaust port 
103, as shown in (2) of drawing 18, it is 
desirable to prepare in the side of the 
opposite side of an inlet 102. The 1st 
example shows the configuration which 
measured what was actually made as an 
experiment by the sensing-pin type 
thickness gage to drawing 19. Like 
illustration, the gap of the ITO electrodes 12 
and 13 formed on the substrate is regulated 
so that it may be set to 3.5 micrometers with 
a spacer 45. Height is [ 1.5 micrometers and 
width of face ] 5 micrometers, the 
up-and-down projections 20A and 20B leave 
15 micrometers of projections 20A and 20B, 
and they are arranged. Therefore, the gap of 
the adjoining projection formed on the same 
ITO electrode is 30 micrometers. 
[0039] The orientation stabilized very much 
was obtained in the result which impressed 
middle voltage to the panel of the 1st 
example, and was observed under the 
microscope. Furthermore, by the panel of 
the 1st example, the speed of response has 
improved very much. Drawing 20 and 
drawing 21 are drawings showing the speed 
of response when changing the gap of a 
projection of applied voltage and the upper 
and lower sides as a parameter in the panel 
of the 2nd example, and (l) of drawing 20 
shows the switching speed to which (2) 
applied OFF speed (5 ->0V) to, and drawing 
21 applied ON speed (0 >5V) for ON speed 
and an OFF response. Although it hardly 
depends for falling time amount tauoff on a 
gap as shown in drawing 20 and drawing 21, 
build-up-time tauon changes a lot. As a gap 



becomes small, a speed of response becomes 
quicker. In addition, although the eel 
thickness of this eel was 3.5 micrometers, 
the practical length of this gap changes 
somewhat with eel thickness. That is, it will 
become narrow, if breadth and eel thickness 
become thick when eel thickness is thin. 
When the gap was to about 100 times of eel 
thickness, it actually checked that liquid 
crystal fully carried out orientation. 
[0040] make it any - switching speed 
sufficient by the panel of the 1st example 
was obtained. For example, off time amount 
tauoff is 6ms, ON time amount tauon of the 
speed of response of 0-5V at the time of 15 
micrometers and 3.5 micrometers of eel 
thickness is 9ms about the gap of a 
projection, and ultra high- speed switching is 
[ the switching speed tau is 15ms and ] 
possible for it. Drawing 22 to drawing 24 is 
drawing showing the viewing-angle property 
of the panel of the 2nd example. Drawing 22 
shows change of the contrast by the viewing 
angle two-dimensional, and drawing 23 and 
drawing 24 show the change to the viewing 
angle of the display brightness of 8 
gradation, (l) of drawing 23 shows change 
[ in / for change / in / for change / in / for 
change / in / for the change in 90 degrees of 
azimuths / in (2) / 45 degrees of azimuths / in 
(3) / 0 degree of azimuths / in (l) of drawing 
24 / -45 degrees of azimuths / in (2) / -90 
degrees of azimuths ]. In drawing 22, 
contrast shows ten or less field and the 
portion of a double slash shows [ the portion 
of a slash ] a five or less contrast field. Like 
illustration, although the in general good 
property was acquired, since it is vertical 2 
division, it is not a property with the 



JP11-258606 



17 



completely equal bottom of the left upper 
right like the 1st example. In the vertical 
direction, the fall of contrast is somewhat 
large compared with a longitudinal direction. 
In a longitudinal direction, although there 
are few falls of contrast compared with the 
vertical direction, as shown in (3) of drawing 
23, black tone reversal occurs near 30 degree. 
Since a polarizing plate is stuck in the 
combination from which an absorption shaft 
becomes 45 degrees and 135 degrees, the 
viewing-angle property of the direction of 
slant is very good. Although excelled also in 
as [ this ] more overwhelmingly than TN 
method, it is inferior to the IPS method a 
little in respect of the viewing-angle 
property. However, it is possible to improve a 
viewing-angle property further and to carry 
out to more than an IPS method by 
arranging a phase contrast film one sheet on 
the panel of the 1st example. Drawing 25 
and drawing 26 are drawings showing the 
viewing-angle property at the time of using 
a phase contrast film on the panel of the 1st 
example, and are drawing corresponding to 
drawing 22 and drawing 23, respectively. 
Like illustration, it has been improved 
dramatically and the fall also of the tone 
reversal of a longitudinal direction of the 
contrast by the viewing angle was lost. 
Conversely, generally, although the tone 
reversal in a white display has occurred in 
the vertical direction, since human being's 
eyes hardly understand the reversal in a 
white display, it seldom becomes a problem 
as display quality. Thus, in all the fields of a 
viewing-angle property, a speed of response, 
and the difficulty of manufacture, the 
property exceeding an IPS method was 



acquired by using a phase contrast film. 
[0041] With the configuration of the 1st 
example, various kinds of deformation was 
performed, and the parameter except having 
described above was changed and the 
optimal conditions were examined. In a 
projection, if it indicates by black, light will 
leak by part for a height. Drawing 27 is 
drawing explaining generating of the 
leakage light for this height. Since 
orientation of the light which carried out 
incidence like illustration at right angles to 
the portion in which the projection 20 was 
formed with the electrode 13 of a bottom 
substrate is aslant carried out like [ in the 
slant face of projection 20 ] illustration of a 
liquid crystal molecule, light is penetrated to 
some extent and becomes a halftone display. 
On the other hand, in the top -most-vertices 
portion of a projection, orientation of the 
liquid crystal molecule is carried out 
perpendicularly, and light does not leak from 
a top -most- vertices portion. This will be the 
same also about the electrode 12 of a top 
substrate, and, in a black display, a halftone 
display and a black display will be partially 
performed by part for a height. Although the 
difference of such a partial display is 
microscopic and it cannot distinguish with 
the naked eye, the whole display will be the 
averaged display reinforcement, and the 
display concentration of a black display falls 
a little, and reduces contrast. Therefore, 
contrast can be raised by making a 
projection from the material which does not 
pass the light. Contrast can be further 
raised by making a projection also from the 
1st example with the material which does 
not pass the light. 
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[0042] Although change of the speed of 
response when changing the gap of a 
projection was shown in drawing 20 and 
drawing 21, it was made to change also 
about the height of a projection and change 
of a property was measured. 7.5 
micrometers, 15 micrometers, and eel 
thickness set to about 3.5 micrometers the 
width of face and the gap of a resist which 
form a projection, respectively, they set the 
height of a resist to 1.537 micrometers, 
1.600 micrometers, 2.3099 micrometers, and 
2.4486 micrometers, and measured 
permeability and a contrast ratio with the 
experimental device. The result is shown in 
drawing 28 and drawing 29. Moreover, the 
change to the height of the projection (resist) 
of contrast by the change to the height of a 
projection (resist) of permeability [ in / for 
the change to the height of a projection 
(resist) of the permeability in a white 
condition (at the time of 5V impression) / a 
black condition (at the time of no voltage 
impressing) ] in drawing 31 is shown in 
drawing 30 from this result at drawing 32. If 
a resist becomes high, according to it, white 
condition (at time of voltage impression) 
permeability will also increase. Since this 
has the large projection (resist) which bears 
the auxiliary role for making liquid crystal 
incline, it is considered to be for a liquid 
crystal molecule to fall more certainly. The 
more the height of a resist also increases the 
permeability Geakage light) in a black 
condition (at the time of no voltage 
impressing), the more it increases. This is 
not so desirable in order to act in the 
direction on which black level is dropped. 
Drawing 27 explains the cause of this 



leakage light. Right above a projection 
(resist) and in the gap section, the liquid 
crystal molecule is perpendicular to the 
substrate surface. Optical leakage is not 
generated from this part. However, in the 
ramp of a projection, the liquid crystal 
molecule is carrying out orientation with 
some inclination. If a projection becomes 
high, the area of this ramp will also increase 
and leakage light will increase. 
[0043] Therefore, contrast (white brightness 
/ black brightness) is in the orientation to 
fall, so that a resist becomes high. However, 
since contrast is high from the first, a good 
display can be performed even if it increases 
to the same height as eel thickness. In this 
case, the role of a panel spacer can be made 
a projection (resist) so that it may mention 
later. Based on these results, height made 
the liquid crystal display of 15 molds as an 
experiment using the TFT substrate and CF 
substrate which have the projection which 
are 0.7 micrometers, 1.1 micrometers, 1.5 
micrometers, and 2.0 micrometers. Although 
it appeared also in the liquid crystal panel 
which the orientation as a result of the 
above-mentioned experiment actually 
manufactured, in actual observation, the 
panel manufactured on which conditions is 
also the level from which the fall of contrast 
does not become a problem, and the good 
display was obtained, this - from the first - 
high since it is a contrast panel, even if 
contrast falls somewhat, human being's eyes 
seem ** which cannot be distinguished. 
Moreover, although the height of a 
projection also manufactured the panel 
which is 0.7 micrometers in order to discern 
the limit of a side with the small height of 
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the projection in which liquid crystal carries 
out orientation, the completely normal 
display was obtained. Therefore, even if a 
projection (resist) is thin thickness 0.7 
micrometers or less, it can fully carry out 
orientation of the liquid crystal molecule. 
[0044] Drawing 33 is drawing showing the 
projection pattern of the 2nd example. As 
shown in drawing 15, in the 1st example, a 
projection is a straight line like and the 
projection was prolonged in the direction 
perpendicular to the longer side of a pixel. 
The projection is made to extend in the 
direction perpendicular to the side of the 
shorter one of a pixel 9 in the 2nd example. 
Other portions of the 2nd example are the 
same as the 1st example. Drawing 255 is 
drawing showing the modification of the 2nd 
example, (l) shows a projection pattern and 
(2) shows the cross section of projection 
arrangement. It passes along the center of a 
pixel 9 and projection 20A prepared on the 
electrode 12 by the side of the CF substrate 
16 is made to extend in the direction 
perpendicular to the side of the shorter one 
of a pixel 9 in this modification. A projection 
is not prepared in the TFT substrate 17 side. 
Therefore, orientation of the liquid crystal is 
carried out in the two directions into each 
pixel. As shown in (2) of drawing 255, a 
domain is divided by projection 20A in the 
center of a pixel. Moreover, since the edge of 
a pixel electrode works as a domain 
regulation means around the pixel electrode 
13, stable orientation division can be 
performed. Although the projection of one 
per pixel is only prepared, and a speed of 
response falls from the 2nd example in this 
modification since the distance of projection 



20A and the edge of the pixel electrode 13 is 
long, a projection is only prepared in one 
side of a substrate, and is easy a 
manufacturing process. Furthermore, since 
the area which a projection occupies within 
a pixel is small, display brightness can be 
made high. 

[0045] Drawing 256 is drawing showing the 
projection pattern of another modification of 
the 2nd example. Projection 20A prepared 
on the electrode 12 by the side of the CF 
substrate 16 is prepared in the center of a 
pixel 9. The projection is not prepared in the 
TFT substrate 17 side. Projection 20A is for 
example, a rectangular-head drill. Therefore, 
orientation of the liquid crystal is carried 
out in the four directions into each pixel. 
Since the area which the same effect as the 
modification of drawing 255 is acquired, and 
a projection occupies within a pixel also in 
this modification is still smaller, display 
brightness improves further. 
[0046] Although much projections of the 
straight line prolonged in an one direction 
were prepared in parallel in the 1st example 
and the 2nd example, the orientation 
division produced by this projection is 
mainly two fields, and 180 degrees of 
bearings when a liquid crystal molecule 
carries out orientation will differ in two 
fields. Although the viewing- angle property 
of halftone is improved now as the 
component within a field including bearing 
perpendicular to a substrate which carries 
out orientation was shown in drawing 9, 
about a component perpendicular to it, a 
problem as shown by drawing 7 arises. 
Therefore, as for orientation division, it is 
desirable that they are four directions. 
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[0047] Drawing 34 is drawing showing the 
projection pattern of the 3rd example. As 
shown in drawing 34, in the 3rd example, 
the projection pattern prolonged in a 
lengthwise direction and the projection 
pattern prolonged in a longitudinal direction 
are prepared in 1-pixel 9. Here, the 
projection pattern prolonged in a 
longitudinal direction in a lower half in the 
projection pattern prolonged in a lengthwise 
direction is prepared in the 1 -pixel upper 
half. If it is this, since orientation division 
will be carried out to two fields in the 
bearing which is different 180 degrees in a 
longitudinal direction with the projection 
pattern prolonged in a lengthwise direction 
and orientation division will be carried out 
to two fields in the bearing which is different 
180 degrees in a lengthwise direction with 
the projection pattern prolonged in a 
longitudinal direction, orientation division 
will be carried out in the four directions 
within 1 -pixel 9. Therefore, when it 
considers as a liquid crystal panel, the 
viewing-angle property of the vertical 
direction and the both directions of a 
longitudinal direction will be improved. In 
addition, in the 3rd example, it is the same 
as the 1st example except a projection 
pattern. 

[0048] Drawing 35 is drawing showing the 
example which transformed the projection 
pattern of the 3rd example, and it differs 
from the projection pattern of drawing 34 in 
that the projection pattern prolonged in a 
longitudinal direction in a right half in the 
projection pattern prolonged in a lengthwise 
direction is prepared in the 1 pixel left half. 
Also in this case, like the projection pattern 



of drawing 34, orientation division will be 
carried out in the four directions within 
1 pixel 9, and the viewing-angle property of 
the vertical direction and the both directions 
of a longitudinal direction will be improved. 
[0049] Although the projection was used as a 
domain regulation means to produce 
orientation division, in the 1st to 3rd 
example, as shown in drawing 36, in the 
summit section of a projection, the 
orientation of a liquid crystal molecule is not 
regulated at all. Therefore, in the summit 
section of a projection, the orientation of 
liquid crystal is not controlled but display 
quality is reduced. The 4th example is an 
example which solves such a problem. 
[0050] Drawing 37 is drawing showing the 
projection configuration of the 4th example, 
and other portions are the same as the 1st to 
3rd example. In the 4th example, as shown 
in (l) of drawing 37, projection 20 is made 
into the configuration which has a taper in a 
part. The gap of a taper portion is good at 
about (or 50 micrometers or less) 50 
micrometers. In order to create such a 
projection pattern, a projection pattern is 
formed by the positive form resist, and a 
projection and a taper are formed by 
SURAITO etching. If it is this, orientation 
will be controlled also in the summit section 
of a projection. 

[0051] Moreover, in the modification of the 
4th example, as shown in (2) of drawing 37, 
the projection 46 which has a taper is 
further formed after projection 20. Also in 
this case, the gap of a taper portion is good 
at about (or 50 micrometers or less) 50 
micrometers. In order to create such a 
projection pattern, a projection pattern is 
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formed by the positive form resist, and 
projection 20 is formed by SURAJTO etching. 
Furthermore, the positive form resist of the 
thickness of the one half degree of a 
projection is formed, and it leaves a part for 
the height 46 to which the taper after 
projection 20 was attached by SURAITO 
etching. Orientation is controlled [ in / 
similarly / in this / the summit section of a 
projection ]. Drawing 38 is drawing showing 
the panel structure in the 5th example, (l) is 
drawing showing typically the condition of 
having seen from across, and (2) is a side 
elevation. The 5th example is an example 
corresponding to the structure of (3) of 
drawing 12. It formed in the electrode 12 
formed in the surface of one substrate like 
illustration of projection 20A by the positive 
resist, and the slit 21 is formed in the 
electrode 13 of the substrate of another side. 
In fact, the 5th example uses as a slit 21 
projection pattern 20B prepared in the pixel 
electrode 13 of the 3rd example, and the 
pixel electrode 13 has a pattern as shown in 
drawing 39. 

[0052] The problem of cost is in the 
important requirements which determine a 
commercial success of a liquid crystal 
display. As mentioned above, although 
display quality improves by forming a 
domain regulation means in the liquid 
crystal display of VA method, it is required 
for there to be a problem that the part cost 
which establishes a domain regulation 
means becomes high, and to realize a 
domain regulation means by low cost. So, in 
the 5th example, the domain regulation 
means by the side of the TFT substrate 17 
which has an active element is used as the 



slit of the pixel electrode 13, and the domain 
regulationmeans by the side of the color 
filter substrate 16 which counters is 
considered as a projection. 
[0053] While etching, the production process 
for it increasing and cost's increasing after 
carrying out pattern exposure after applying 
a photoresist, and developing negatives 
when preparing a projection on an electrode, 
there is a problem that the yield also falls. 
On the other hand, it is necessary to carry 
out pattern NINGU of the pixel electrode 13, 
and to form it, and even if it forms the pixel 
electrode which has a slit 21, a production 
process does not increase it. Therefore, it is 
lower for cost to make a slit into a domain 
regulation means from a projection in a TFT 
substrate side. On the other hand, since it is 
usually a solid electrode, the production 
process etched after developing the above 
photoresists which carried out pattern 
NINGU is required for the counterelectrode 
of a color filter substrate (CF substrate) 
when preparing a slit in a counterelectrode, 
but the developed photoresist can use it as it 
is when forming a projection on a 
counterelectrode, an increase in cost has 
little direction which forms a projection. 
Therefore, an increase in cost can be made 
small by using the domain regulation means 
by the side of a TFT substrate as the slit of a 
pixel electrode, and considering the domain 
regulation means by the side of a color filter 
substrate as a projection like the liquid 
crystal display of the 5th example. 
[0054] When a slit is prepared in a pixel 
electrode and it divides into two or more 
partial electrodes, it is necessary to impress 
the same signal level to each partial 
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electrode, and to prepare the electrical 
installation portion which connects partial 
inter-electrode one. Since the orientation of 
liquid crystal is in disorder in an electrical 
installation portion so that it may mention 
later when this electrical installation 
portion is prepared in the same layer as a 
pixel electrode, the problem that the display 
brightness and speed of response of the top 
of the panel to which a viewing-angle 
property falls fall arises. 
[0055] So, in the 5th example, as shown in 
drawing 39, brightness equivalent to the 
case where a projection is prepared in both, 
and a speed of response have been obtained 
by shading an electrical installation portion 
by BM34. In this example, the CS electrode 
35 is formed in the center section of the pixel, 
and since the CS electrode 35 is 
protection-from-light nature, a pixel is 
divided into the portion of two upper and 
lower sides. Reference number 34A shows 
the opening of the top by BM, 34B shows the 
opening of the bottom by BM, and the inside 
of a opening passes light. 
[0056] Since bus lines, such as the gate bus 
line 31 and the data bus line 32, are made 
from a metallic material, they have 
protection-from-light nature. In order to 
perform the stable display, it is necessary to 
form a pixel electrode so that it may not lap 
with a bus line, and it needs to shade 
between a pixel electrode and bus lines. 
Moreover, since an element property may 
change with the incidence of light and this 
actuation may break out when the 
amorphous silicon is used as a 
semiconductor of operation, the portion of 
TFT also needs to shade especially TFT33. 



Therefore, BM34 for shading these portions 
is formed from the former, and since it is 
prepared in the periphery whose electrical 
installation portion is a pixel, it can shade 
by BM34 at this example. Moreover, in order 
for what is necessary just to be not to newly 
prepare BM for shading an electrical 
installation portion, and to extend BM the 
conventional BM or a little, it is the degree 
from which decline in a numerical aperture 
does not become a problem, either. 
[0057] Since the panels of the 5th example 
are 2 division methods, various kinds of 
properties are completely fundamentally the 
same as the 1st example, and the 
viewing-angle property has also been 
sharply improved compared with TN 
method. Furthermore, it becomes the same 
viewing-angle property as the panel of the 
1st example by using a phase contrast film. 
ON speed tauon is still 8ms, and off speed 
tauoff is 9ms, and if it is measured against 
the conventional method, it is [ it is the 
switching speed tau in 17ms and ] far 
high speed [ since the speed of response is 
using the slanting electric field by the slit for 
one side, it is slower than the 1st example a 
little, but ]. The manufacture process is easy 
compared with the 1st example. 
[0058] Here, a slit is prepared in a pixel 
electrode as reference, and a 
counterelectrode explains the result when 
making the liquid crystal display used as 
the solid electrode as an experiment. Since 
two or more slits of a 2- way were prepared 
and many domain fields of four directions 
were formed in a pixel, the stable 
orientation which carried out orientation to 
about 360-degree omnidirection wa6 
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obtained by the pixel electrode. Therefore, 
the viewing- angle property is very good and 
the equal image was obtained in 360-degree 
omnidirection. However, the speed of 
response has not improved, but ON speed 
tauon is 42ms, and the switching speed at 
which off speed tauoff is 15ms and totaled 
them is 57ms, and has seldom improved. If 
the number of a slit is reduced, a speed of 
response will fall further. This is considered 
to take time amount, before the part domain 
field will become large and all the liquid 
crystal molecules in a domain field will carry 
out orientation in the same direction, if the 
number of a slit is reduced. 
[0059] Therefore, the configuration which 
uses only a slit as a domain regulation 
means has the advantage that a production 
process is made simple, and although it is 
satisfactory to the display which is mainly 
concerned with a still picture, it cannot be 
said like an IPS method that it is enough for 
a movie display. In the 5th example, when 
voltage was impressed, it turned out that 
the portion by which orientation is not 
stabilized exists in some places. The reason 
is explained with reference to drawing 40 
and drawing 41. Although drawing 40 is 
drawing explaining orientation distribution 
of the liquid crystal in an electrical 
installation portion, and liquid crystal will 
carry out orientation of it in the direction 
perpendicular to the direction in which a 
projection and a slit are prolonged in the 
portion in which projection 20A and a slit 21 
are formed in parallel if it is seen from a top, 
in an electrical installation portion, liquid 
crystal molecule 14a by which orientation is 
carried out in the different direction exists, 



and the abnormalities in orientation 
produce it. Therefore, although orientation 
of the liquid crystal molecule is carried out 
perpendicularly (the vertical direction of 
drawing) to projection 20A and a slit 21 in 
the gap portion of projection 20A and the 
electrode slit 21 as shown in drawing 41, the 
summit of a projection, and near the center 
of a slit, a liquid crystal molecule is not 
perpendicular and carries out orientation 
horizontally. Although the slanting electric 
field by the inclination and slit of a 
projection could control liquid crystal in the 
vertical direction in drawing, since it was 
uncontrollable to a longitudinal direction, 
the summit of a projection, and near the 
center of a slit, it was checked by the 
observation under a microscope that the 
random domain 47 occurs in a longitudinal 
direction. Since the domain of the summit of 
a projection is so small that it cannot be 
distinguished, it does not become a problem, 
but when brightness fall6, at the time of the 
change in white from black, white may 
become once more bright and it may be 
visible in the portion which such 
abnormalities in orientation produce, as an 
after image. This problem is solved in the 
6th following example. 

[0060] The panel of the 6th example changes 
the configuration of the slit 21 of projection 
20A in the panel of the 5th example, and the 
eel electrode 13. Drawing 42 is drawing 
showing the fundamental configuration 
when seeing projection 20A and the eel 
electrode 13 in the 6th example from a 
direction perpendicular to a panel. Zigzag is 
made crooked and the slit 21 of the eel 
electrode 13 is also making projection 20A 
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crooked in zigzag like illustration according 
to it. The domain regularly quadrisected by 
this as shown in drawing 43 is generated. 
Therefore, the abnormality section in 
orientation which became a problem in the 
5th example is cancelable. 
[0061] Drawing 44 is the plan showing the 
actual situation of the pixel section of the 
6th example, drawing 45 is drawing showing 
the pattern of the pixel electrode of the 6th 
example, and drawing 46 is the cross section 
of the portion shown by A B of drawing 44. 
drawing 44 and ~ drawing 46 - being 
shown - as - the - six - an example - LCD 
**** one side - a glass substrate 16 - 
**** protection from light - ** -- black - a 
matrix - (•- BM ") " 34 - a color separation 
filter (color filter) - 39 - forming - having - 
the - a top ■ the whole surface - common - 
an electrode - 12 - forming having - 
further - zigzag - a projection - a train - 20 
- A - forming • having - **** . TFT33 and 
the pixel electrode 13 which were prepared 
in the shape of a matrix corresponding to the 
intersection of two or more scanning bus 
lines 31 formed in parallel with the glass 
substrate 17 of another side, two or more 
data bus lines 32 formed in parallel with a 
direction perpendicular to a scanning bus 
line, and scanning bus lines and data bus 
lines are prepared. The scanning bus line 31 
forms the gate electrode in TFT33, and the 
data bus line 32 is connected to the drain 
electrode 42 in TFT33. Moreover, the source 
electrode 41 is the same layer as the data 
bus line 32, and is formed in the drain 
electrode 42 and coincidence. Between the 
layer 6 of the scanning bus line 31 and the 
data bus line 32, a gate insulator layer, an 



a Si barrier layer, and a channel protective 
coat are formed in a predetermined portion, 
an insulator layer is formed on the layer of 
the data bus line 32, and the ITO film which 
is further equivalent to the pixel electrode 
13 is formed. The pixel electrode 13 is the 
rectangle of 1-3 as shown in drawing 45, and 
.two or more slits 21 are formed in the 
direction to which 45 degrees inclined to the 
side. Furthermore, in order to stabilize the 
potential of each pixel electrode 13, the CS 
electrode 35 is formed and auxiliary capacity 
is formed. A glass substrate 17 is called a 
TFT substrate. 

[0062] Like illustration, although the slit 21 
of projection train 20A of CF substrate and a 
TFT substrate shifts, and is arranged only 
one half of each array pitches and the 
relation of a substrate is reverse, physical 
relationship of a projection and a slit as 
shown in (3) of drawing 12 is realized, and 
the orientation of liquid crystal is divided in 
the four directions. As mentioned above, the 
pixel electrode 13 applies a photoresist on it, 
after forming an ITO film, and it is formed 
by etching, after exposing and developing 
the pattern of an electrode. Therefore, if 
pattern NINGU is carried out so that the 
portion of a slit may be removed, a slit can 
be formed at the same production process as 
the former, and cost will not increase. 
[0063] In the 6th example, as shown in 
drawing 45, the portion of the peripheries 
131, 132, and 133 of the pixel electrode 13 
leaves an electrode, and is using it as the 
electrical installation portion. As mentioned 
above, in the 6th example, since the 
orientation of liquid crystal is in disorder in 
an electrical installation portion, as shown 
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in drawing 45, the electrical installation 
portion was prepared in the periphery of the 
pixel electrode 13, BM which has top 
opening 34A and bottom opening 34B was 
used, and brightness equivalent to the case 
where a projection is prepared in both, and a 
speed of response have been obtained by 
shading an electrical installation portion 
with BM and the CS electrode 35. 
[0064] Drawing 47 and drawing 48 are 
drawings showing the viewingangle 
property in the 6th example. Thus, the 
viewing angle property is very good and 
most of the abnormality section in 
orientation was not admitted. Moreover, the 
switching speed tau is 17.7ms and ultra 
high speed switching is possible for a speed 
of response. Drawing 49 is the modification 
of the pattern of a pixel electrode, and forms 
BM34 as shown in (2) to the pixel electrode 
13 of drawing 49 as shown in (l). In addition, 
the pattern of a pixel electrode can consider 
various kinds of modifications, for example, 
prepares an electrical installation portion in 
the periphery of the both sides of a slit, and 
may be made to make each partial 
inter-electrode resistance small. 
[0065] In addition, in the 5th and 6th 
examples, although it is also possible to 
prepare a slit instead of the projection 
prepared on the counterelectrode 12 of the 
CF substrate 16, and to use both domain 
regulation means as a slit, a speed of 
response falls as mentioned above in that 
case. In the 6th example, although the 
electrical installation portion was the same 
layer as a partial electrode, it can also be 
formed in another layer. The 7th example is 
such an example. 



[0066] Drawing 50 is drawing showing the 
pattern and structure of a pixel electrode in 
the 7th example. The 7th example is the 
same as the 6th example except forming the 
connection electrode 132 in coincidence at 
the time of data bus line 32 formation, and 
forming the contact hole which connects the 
pixel electrode 13 divided into the insulating 
layer 135, and the connection electrode 134. 
In addition, in this example, although the 
connection electrode 134 was formed in the 
data bus line 32 and coincidence, you may 
form in the gate bus line 31 or the CS 
electrode 35, and coincidence. In addition, 
although a connection electrode may be 
formed separately from formation of a bus 
line, it is necessary to newly establish the 
production process for connection electrode 
formation in this case, and that much new 
production process will increase. As for a 
connection electrode, for simplification of a 
production process, it is desirable to form in 
coincidence at the time of formation of a bus 
line or CS electrode. 
[0067] In the 7th example, since the 
connection electrode leading to the 
abnormalities in orientation can be kept 
away from a liquid crystal layer compared 
with the 6th example, the abnormalities in 
orientation can be reduced further. In 
addition, if a connection electrode is formed 
with the material of protection-from-light 
nature, since the portion will be shaded, 
display quality improves further. Drawing 
51 is the plan of the pixel section of the 8th 
example, and drawing 52 is the cross section 
of the portion of AB of drawing 51. The 8th 
example is the same as the 6th example 
except having formed projection 20C in the 
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slit of the pixel electrode 13. The slit of an 
electrode and the insulating projection 
prepared on the electrode specify the 
orientation field of liquid crystal. Like the 
8th example, when projection 20C is 
prepared in a slit 21, the direction of 
orientation of the liquid crystal by the slit 21 
and projection 20C is in agreement, and 
projection 20C assists division of the 
orientation by the slit 21, and it works so 
that you may make it stabilized more. 
Therefore, from the 6th example, orientation 
is stabilized and a speed of response also 
improves. As shown in drawing 52, 
projection 20C is realized by piling up the 
layer formed in coincidence, when forming 
the CS electrode 35, the gate bus line 31, 
and the data bus line 32, respectively. 
[0068] Drawing 53 and drawing 54 are 
drawings explaining the manufacture 
method of the TFT substrate of the 8th 
example. As shown in (l) of drawing 53, the 
metal (metal) film 311 of a gate layer is 
formed to a glass substrate 17. It leaves the 
portion 312 equivalent to the gate bus line 
31, the CS electrode 35, and projection 20C 
by the photolithography method by (2). 
Continuation membrane formation of the 
gate insulator layer 313, an aSi barrier 
layer, and the channel protective coat 313 is 
carried out by (3). It leaves the portion 314 
which is equivalent to the channel protective 
coat 65 and projection 20C in self align by 
(4) with back exposure etc. The metal 321 of 
a contact layer and a source drain layer is 
formed by (5) of drawing 54. The source 
electrode 41, the drain electrode 42, etc. are 
formed by the photolithography method by 
(6). At this time, it also leaves a metal film 



to the location equivalent to projection 20C 
inside a slit. The passivation film 331 is 
formed by (7). The contact hole 332 of the 
source electrode 36 and a pixel electrode is 
formed by (8). The ITO film 341 is formed by 
(9). The pixel electrode 13 is formed by the 
photolithography method by (10). A slit is 
prepared at this time. 

[0069] As mentioned above, in this example, 
although projection 20C is formed in the slit 
21 of the pixel electrode 13, compared with 
the former, there is no increment in a 
production process and the effect that 
orientation is further stabilized by 
projection 20C is acquired. In addition, 
although three layers, a gate bus-line layer, 
a channel protective coat layer, and a source 
drain layer, were considered for the 
projection in the slit of a pixel electrode as 
the projection in piles, it is one layer or you 
may make it form a projection in this 
example combining two-layer. 
[0070] Drawing 55 is drawing showing the 
configuration when seeing the projections 
20A and 20B in the 9th example from a 
direction perpendicular to a panel, and 
drawing 56 is drawing showing the actual 
plan of the pixel section of the 9th example. 
The panel of the 9th example of this 
invention makes the configuration of the 
projections 20A and 20B in the panel of the 
1st example crooked in zigzag like the 6th 
example, and the orientation of 
quadrisection was obtained. Since the 90 
degrees of the directions of a projection side 
differ at a time and they carry out 
orientation of the liquid crystal molecule in 
the perpendicular direction on the surface of 
a projection on both sides of a straight 
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portion, the orientation of quadrisection is 
obtained. The thickness (eel thickness) of a 
liquid crystal layer is 4.1 micrometers, and 
width of face is [ the height of projection 20A 
of CF substrate ] specifically 1.4 
micrometers in 10 micrometers. Width of 
face was [ height ] 1.2 micrometers in 5 
micrometers, the gap (gap of the direction to 
which 45 degrees inclined by a diagram) of 
Projections 20A and 20B is 27.5 micrometers, 
and, as for projection 20B of a TFT substrate, 
the pixel size (pixel array pitch) 
manufactured the panel of the conditions 
which are 99micrometerx297micrometer. 
Consequently, the speed of response was the 
same as the 1st example, the viewing-angle 
property was the same as the property of the 
6th example, and it was a very good 
property with equal four directions. A 
projection material also involves and the 
optimal width of face of a projection, height, 
and a gap change further also according to 
the conditions of **, such as an orientation 
film material, a liquid crystal material, and 
eel thickness, while they are deeply related 
mutually. 

[0071] The inclination direction of liquid 
crystal is controllable by the panel of the 9th 
example mainly in the four directions. 
Although the field where the portion shown 
by A, B, C, and D is controlled by drawing 55 
in these four directions is shown, the ratio in 
that 1 pixel is not equal. In order that this 
may make a projection pattern the 
continuous thing and a projection pattern 
may arrange it in the same location by each 
pixel, it is because the repeat pitch of a 
projection pattern is doubled with the array 
pitch of a pixel. Although the viewing-angle 



property shown in drawing 47 and drawing 
48 in fact is acquired and the inhomogeneity 
of the field of orientation division had not 
appeared in a viewing-angle property, it is 
there where it cannot be said as a not much 
desirable condition, and the projection 
pattern of drawing 55 was disregarded and 
formed for the pixel pitch all over the 
substrate. The width of face of the resist 
made 7 micrometers and a resist gap 15 
micrometers, a resist height of 1.1 
micrometers, and 3.5 micrometers of eel 
thickness, and made the liquid crystal 
display of 15 molds as an experiment using 
the TFT substrate and CF substrate. 
Although the interference pattern with a 
gate bus line, a data bus line, etc. was seen a 
little, the in general good display was 
obtained. Although 15-micrometer resist gap 
was made to increase the width of face of a 
resist to 30 micrometers, it was the almost 
same result, therefore, even if a pixel size is 
disregarded and it forms a projection 
pattern by making the width of face of a 
projection, and a repeat pitch into a value 
sufficiently smaller than a pixel pitch, a 
good display obtains - having - in addition 
- and the flexibility of layout will spread. It 
is solvable by setting up a projection or the 
repetition pitch of the pattern of a hollow for 
losing an interference pattern completely at 
1 or the integral multiple for an integer of a 
pixel pitch. Similarly, the cycle of a 
projection also needs layout in consideration 
of the period of a pixel, and its 1 or integral 
multiple for an integer of a pixel pitch is 
desirable. 

[0072] In addition, if a projection pattern is 
made into what does not continue as shown 
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in drawing 57 in the 9th example, the ratio 
of the field controlled in the four directions 
within 1 pixel can equalize. However, even if 
it is this, a manufacture top does not have 
especially a problem. However, since a 
projection pattern does not continue and the 
direction of orientation of liquid crystal is in 
disorder in the edge portion, deterioration of 
display quality, such as optical leakage, is 
produced. It is desirable to use the repeat 
pitch of a projection pattern as the 
continuous projection pattern like drawing 
55 also from such a point according to the 
array pitch of a pixel. 

[0073] In the 9th example, the projection of 
the dielectric crooked in zigzag was 
prepared on an electrode 12 and 13 as a 
domain regulation means, and this has 
regulated the direction of orientation of 
liquid crystal. As mentioned above, if a slit is 
prepared in an electrode, slanting electric 
field will arise into the edge portion, and it 
will work as a domain regulation means 
similar to a projection. Slanting electric field 
are similarly generated about the edge of a 
pixel electrode. Therefore, it is necessary to 
also take into consideration slanting electric 
field with the edge of a pixel electrode as a 
domain regulation means. Drawing 58 is 
this drawing that gives phenomenon 
explanation, and shows the case of the 
inclination perpendicular orientation to 
which it inclined a little perpendicularly 
here. As shown in (l) of drawing 58, when 
not impressing voltage, orientation of each 
liquid crystal molecule 14 is carried out 
almost perpendicularly. If voltage is 
impressed among electrodes 12 and 13, in 
the field except the periphery of an electrode 



13, electric field will occur in the direction 
perpendicular to electrodes 12 and 13, and 
the liquid crystal molecule 14 will incline in 
the direction perpendicular to this electric 
field. Although one electrode is a common 
electrode, the electrode of another side is a 
display pixel electrode, and since it has 
dissociated for every display pixel, as shown 
in (2) of drawing 58, the direction of electric 
field 8 inclines in the periphery (edge) 
section. Since the liquid crystal molecule 14 
inclines in the direction which becomes 
perpendicular to the direction of electric 
field 8, the inclination directions of liquid 
crystal differ with the core and edge of a 
pixel like illustration, and it generates the 
phenomenon called a reverse tilt. If this 
reverse tilt occurs, a schlieren organization 
will be formed in a display pixel field, and 
display quality will deteriorate. 
[0074] Generating of such a reverse tilt is 
also the same as when establishing a 
slanting bank in zigzag to a pixel electrode 
edge like the 9th example. Drawing 59 is 
drawing showing the portion 51 in which it 
gazed at the schlieren organization in the 
configuration which prepared the projection 
pattern crooked in the zigzag of the 9th 
example. Moreover, drawing 60 is drawing 
which expanded near the portion 51 where it 
gazed at the schlieren organization, and the 
inclination direction of the liquid crystal 
molecule 14 at the time of voltage 
impression is shown. In this example, with 
the pixel electrode substrate with which 
TFT is formed as a projection material, and 
the opposite substrate with which a common 
electrode is formed, the projection was 
formed with a different material and it 
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assembled, without printing a perpendicular 
orientation film and carrying out rubbing 
processing on it. Cel thickness could be 3.5 
micrometers. The portion 51 in which it 
gazed at the schlieren organization is a part 
where the inclination direction of the liquid 
crystal molecule toppled by the orientation 
restraining force by slanting electric field 
differs from the orientation regulation 
direction by projection greatly at the time of 
voltage impression. It becomes the cause by 
which this reduces contrast, reduces a speed 
of response, and reduces display quality. 
[0075] Moreover, when the liquid crystal 
display of a configuration of having prepared 
the projection pattern crooked in the zigzag 
of the 9th example was driven, it set to a 
part of display pixel, and the display became 
dark and the phenomenon called the 
after image a pre- display remains and is in 
sight for a while in the display of an 
animation, a cursor advance, etc. occurred. 
Drawing 61 is drawing showing the field 
which looks black within a pixel in the liquid 
crystal panel of the 9th example. In this field, 
it turned out that change of the orientation 
condition at the time of voltage impression is 
very slow. 

[0076] (l) of drawing 62 is the cross section 
of A- A' in drawing 61, and (2) of drawing 62 
is the cross section of BB\ Although there is 
a field which looks [ show / in drawing 61 ] 
black near a left-hand side edge in the cross 
section of A* A 1 , there is no field which looks 
black near a right-hand side edge. Although 
the inclination direction of the liquid crystal 
molecule toppled by the orientation 
restraining force by slanting electric field 
differs from the orientation regulation 



direction by projection greatly near a 
left-hand side edge corresponding to this as 
shown in (l) of drawing 62, near a 
right-hand side edge, the inclination 
direction of the liquid crystal molecule 
toppled by the orientation restraining force 
by slanting electric field and the orientation 
regulation direction by projection are 
comparatively in agreement. Although 
similarly the field which looks black is near 
a right-hand side edge in the cross section of 
B-B' Although the inclination direction of 
the liquid crystal molecule toppled by the 
orientation restraining force by slanting 
electric field differs from the orientation 
regulation direction by projection greatly 
near a right-hand side edge as there is no 
field which looks black near a left-hand side 
edge and it is shown in (2) of drawing 62 
corresponding to this Near a left-hand side 
edge, the inclination direction of the liquid 
crystal molecule toppled by the orientation 
restraining force by slanting electric field 
and the orientation regulation direction by 
projection are comparatively in agreement. 
[0077] As mentioned above, it turns out at 
the time of voltage impression that the part 
where the inclination direction of the liquid 
crystal molecule toppled by the orientation 
restraining force by the slanting electric 
field of the edge of a display pixel electrode 
differs from the orientation regulation 
direction by projection greatly is the cause of 
deterioration of display quality. Moreover, 
when the liquid crystal display of a 
configuration of having prepared the 
projection pattern was driven, deterioration 
of display quality was seen [ near the bus 
line (a gate bus line, data bus line) ] within 
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the pixel. This is for the very small field 
(domain) which is not desirable to occur near 
the bus line, and for turbulence and a speed 
of response to fall [ the orientation of liquid 
crystal ] with the generating. Thereby, 
problems in halftone, such as a fall of a 
viewing-angle property and a fall of a color 
property, have occurred. 
[0078] Drawing 63 is drawing showing basic 
arrangement of the projection in LCD of the 
10th example. The range specified with the 
eel electrode 13 acts as a pixel, and this 
portion is made to call a viewing area, a call, 
and the other portion the outside of a 
viewing area here. Usually, although the bus 
line made from the metallic material 
although a bus line and TFT were prepared 
in the portion besides a viewing area has 
protection-from-light nature, TFT makes 
light penetrate. Therefore, the 
protection-from-light member called a black 
matrix QBM) is prepared in the portion 
between TFT and a eel electrode, and a bus 
line. 

[0079] He prepares projection 20A in the 
portion besides the viewing area on the 
opposite (common) electrode 12 of the CF 
substrate 16, and is trying to produce 
orientation restraining force in the 10th 
example in the different direction from the 
orientation restraining force by the slanting 
electric field produced with the edge of the 
pixel electrode 13. Since the condition at the 
time of no voltage impressing is shown and 
perpendicular orientation processing is 
performed, (l) of drawing 63 carries out 
orientation of the liquid crystal molecule 14 
almost at right angles to the surface of 
electrodes 12 and 13 and projection 20A. If 



voltage is impressed, as shown in (2) of 
drawing 63, orientation of the liquid crystal 
molecule 14 will be carried out in the 
direction which becomes perpendicular to 
electric field 8. Out of a viewing area, since 
there is no pixel electrode 13, it applies out 
of a viewing area near the edge of the pixel 
electrode 13, and electric field become 
slanting. Although it is going to carry out 
orientation of the liquid crystal molecule 14 
in the different direction from the 
orientation in a viewing area for this 
slanting electric field as shown in (2) of 
drawing 58, as the orientation restraining 
force of projection 42 shows to (2) of drawing 
63, orientation will be carried out in the 
same direction as the orientation in a 
viewing area. 

[0080] Drawing 64 is drawing showing the 
projection pattern in the 10th example. 
Moreover, drawing 65 is drawing which 
expanded the portion surrounded with the 
circle by drawing 64. In the 10th example, in 
order to realize basic arrangement of 
drawing 63 in the 9th example, the auxiliary 
projection is prepared. It is drawing showing 
the pattern of the projection train in the 
example applied to the method which 
establishes the projection train crooked in 
zigzag as a domain regulation means by VA 
method. As compared with drawing 59, the 
auxiliary projection 52 is newly provided 
near [ where it gazed at the schlieren 
organization ] the portion so that clearly. 
This auxiliary projection 52 has led to 
projection train 20A prepared on a 
counterelectrode 12, and is formed in one. In 
the portion which formed the auxiliary 
projection 52, relation shown in drawing 63 
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was realized, since the orientation of the 
liquid crystal molecule 14 in the edge 
portion of a pixel electrode was in agreement 
with the orientation in a viewing area as 
shown in drawing 65, it did not gaze at the 
schlieren organization at which it gazed by 
drawing 59, but its display quality improved. 
In addition, drawing 258 shows the example 
which formed the auxiliary projection 52 in 
drawing 65 so that the edge of the pixel 
electrode 13 might be countered. In this case, 
it did not gaze at the schlieren organization. 
[0081] In addition, in the 10th example, 
although acrylic transparence resin was 
used as a projection, it is also possible to use 
a black thing, and since the leakage light for 
a height can be intercepted if a black thing 
is used, contrast improves. Although 
drawing 63 and drawing 64 showed the 
example which forms the auxiliary 
projection 52 as a domain regulation means 
outside a field out of a viewing area, it is also 
possible to prepare a hollow (slot) instead of 
a projection. However, a hollow needs to 
prepare in a TFT substrate side. 
[0082] As long as the domain regulation 
means outside a field has suitable 
orientation restraining force, what kind of 
thing is sufficient as it. For example, it is 
known that the direction of orientation will 
change specific wavelength, such as 
ultraviolet rays, at an orientation film if 
light is irradiated, and changing some 
directions of orientation besides a viewing 
area using this can also realize the domain 
regulation means outside a field. Drawing 
66 is drawing explaining change of the 
direction of orientation by the exposure of 
ultraviolet rays. If a perpendicular 



orientation film is applied to a substrate 
side and the ultraviolet rays which are not 
polarized [ a 45-degree direction to ] are 
irradiated by a certain angle and (2) from 
one direction there as shown in (l) of 
drawing 66, it is known that the direction of 
orientation of the liquid crystal molecule 14 
will fall on the direction of radiation of 
ultraviolet rays from a perpendicular. 
[0083] Drawing 67 is drawing showing the 
modification of the 10th example, and 
irradiated ultraviolet rays from the direction 
shown in the portion 43 of the orientation 
film by the side of the TFT substrate which 
counters the auxiliary projection 52 as a 
domain regulation means outside a field 
shown in drawing 64 by the arrow head 54. 
Thereby, a portion 53 comes to have the 
orientation restraining force committed in 
the direction which offsets the effect of the 
slanting electric field in the edge of the eel 
electrode 13. Therefore, the same effect as 
the 10th example shown in drawing 64 is 
acquired. In addition, although ultraviolet 
rays were irradiated only at the TFT 
substrate side, you may make it irradiate 
the CF substrate 16 side in drawing 67 at 
both a chisel or a TFT substrate, and CF 
substrate. In addition, it is necessary to set 
up the direction of radiation of ultraviolet 
rays the optimal by the reinforcement of the 
orientation restraining force by exposure 
conditions, and balance with the orientation 
restraining force by slanting electric field. 
[0084] the domain regulation means outside 
a field reduces the effect of the orientation 
on the liquid crystal molecule in the viewing 
area of the slanting electric field produced 
with the edge of a eel electrode, and is stable 
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in the orientation of the liquid crystal 
molecule in a viewing area - since it 
prepares for last reason, it is applicable not 
only to VA method but other methods. Here, 
the desirable arrangement to the edge of the 
projection which works as a domain 
regulation means, and the pixel electrode 13 
of a hollow is considered. Drawing 68 is 
drawing showing the example of the 
fundamental physical relationship of the 
projection which works as the edge and 
domain regulation means of a pixel electrode. 
As are shown in (l) of drawing 68, and 
projection 20B is arranged at the edge of the 
pixel electrode 13 or it is shown in (2) of 
drawing 68 As projection 20A is arranged at 
the portion of the counterelectrode 12 which 
counters the edge of the pixel electrode 13 or 
it is shown in (3) of drawing 68 Projection 
20B by the side of the TFT substrate 17 is 
arranged for projection 20A by the side of 
the CF substrate 16 out of a viewing area 
inside a viewing area to the edge of the pixel 
electrode 13. 

[0085] A projection is arranged at the edge 
or the portion which counters of the pixel 
electrode 13, and the field related to the 
direction of orientation of liquid crystal is 
divided by projection with an edge (l) of 
drawing 68, and (2). It stops therefore, 
affecting the orientation in a viewing area at 
all whatever the slanting electric field 
besides a viewing area. Therefore, within a 
viewing area, the stable orientation is 
obtained and display quality is improved. 
[0086] According to the arrangement 
conditions of (3) of drawing 68, since the 
direction of the orientation restraining force 
by the slanting electric field in the edge of 



the pixel electrode 13 and the orientation 
restraining force by projection is in 
agreement, the orientation which did not 
generate the domain but was stabilized is 
obtained. In addition, the conditions which 
make in agreement the direction of the 
orientation restraining force by slanting 
electric field and the orientation restraining 
force by the domain regulation means can be 
realized also when using a hollow instead of 
a projection. Drawing 69 is drawing showing 
the edge at the time of realizing the 
arrangement conditions which are 
equivalent to (3) of drawing 68 in a hollow, 
and arrangement of a hollow. That is, hollow 
23A by the side of the CF substrate 16 is 
arranged for hollow 23B by the side of the 
TFT substrate 17 out of a viewing area 
inside a viewing area to the edge of the pixel 
electrode 13. 

[0087] Drawing 70 is LCD which established 
the straight line like (shape of stripe) 
projection train as a domain regulation 
means like the 1st example, is drawing 
showing the array of the projection train 
which realized the conditions of (3) of 
drawing 68, and shows a cross section to (2) 
for the plan seen from the bottom to (l). 
With the configuration of drawing 70, the 
height of a projection was set to 40 
micrometers, and after the width of face of 
about 2 micrometers and a projection stuck 
two substrates, it made the gap of 7 
micrometers, a projection, and a projection 
the structure where the projection of a TFT 
substrate and the projection of CF substrate 
were arranged by turns. In addition, 
although a projection will be arranged 
between the pixel electrodes 13 in the TFT 
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substrate 17 since the conditions of (3) of 
drawing 68 are realized, since the gate bus 
line 31 is formed between the pixel 
electrodes 13, the projection arranged 
between the pixel electrodes 13 will be 
located on the gate bus line 31. 
[0088] In LCD of drawing 70, since a domain 
like before which is not desirable was not 
observed and did not have a portion with a 
slow switching speed, either, the after image 
etc. was not observed but good display 
quality was acquired. In addition, in 
drawing 70, if projection 20B arranged 
between the pixel electrodes 13 is arranged 
on the edge of the pixel electrode 13, the 
conditions of (l) of drawing 68 will be 
realized, and if Projections 20A and 20B are 
arranged to the substrate of reverse by the 
arrangement, the conditions of (2) of 
drawing 68 will be realized. Although it may 
be arranged to the TFT substrate 17 side or 
may be arranged to the CF substrate 16 side, 
when a gap of the lamination of a substrate 
is taken into consideration, as for the 
projection arranged in the location which 
counters an edge top or an edge, it is 
desirable to form in the edge of the eel 
electrode 13 by the side of the TFT substrate 
17. 

[0089] Drawing 71 is the projection of 
another pattern configuration, is drawing 
showing the array of the projection train in 
LCD of the 11th example which realized the 
conditions of (3) of drawing 68, and shows a 
cross section to (2) for the plan seen from the 
bottom to (1). Like illustration, the grid of a 
projection has been arranged like the 
squares between the eel electrodes 13, and 
sequential formation of the projection of this 



and an analog was further carried out 
toward the inside of each pixel. If such a 
projection pattern is used, the direction of 
orientation can be quadrisected in each pixel. 
However, the rate of each orientation 
direction cannot be made equal. Also in this 
case, a projection pattern in a grid pattern 
will be arranged on the gate bus line 31 and 
the data bus line 32 which were prepared 
between the eel electrodes 13i 
[0090] In addition, also in drawing 71, if 
projection 20B arranged between the eel 
electrodes 13 is formed in the portion which 
counters the edge of the eel electrode 13 of 
the TFT substrate 17, or the edge of the CF 
substrate 16, (l) of drawing 68 and the 
conditions of (2) will be realized. It is 
desirable to form a projection in the edge of 
the eel electrode 13 by the side of the TFT 
substrate 17 also in this case. Although 
drawing 71 showed the example which also 
formed the projection in the shape of 
[ rectangular ] a grid according to the 
rectangular eel electrode, since a projection 
is a rectangle, the rate of each orientation 
direction cannot be made equal. Then, it is 
possible to use the projection train crooked 
in zigzag as shown in the 9th example. 
However, as drawing 59 and drawing 61 
explained, unless a projection like drawing 
64 is prepared, the domain which is not 
desirable occurs near the edge of the eel 
electrode 13. For this reason, it is possible to 
use not the projection that continued as 
shown in drawing 72 but the projection 
which became independent every pixel 13. 
However, since the abnormalities in 
orientation arise in the portion shown by T 
of a pixel 13 and the distance from the 
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when the projections 20A and 20B shown in 
drawing 72 are formed, the problem that a 
speed of response falls arises. It is the 
projection train crooked in zigzag to the 
rectangular pixel, and it is impossible to fill 
with all edges the arrangement conditions 
over the edge of the eel electrode of a 
projection shown in drawing 68. This 
problem is solved in the 12th example. 
[0091] Drawing 73 is the pixel electrode 13 
in the 12th example, the gate bus line 31, 
the data bus line 32, TFT33, and drawing 
showing the configuration of Projections 20A 
and 20B. Like illustration, it considered as 
the configuration where the pixel electrode 
13 was also set by the configuration crooked 
in the zigzag of Projections 20A and 20B, in 
the 12th example. If it is this configuration, 
it does not generate, but since the distance 
from the electric field control section 33 to 
the edge of the pixel electrode 13 is equal, 
the abnormalities in orientation can also 
improve a speed of response. In addition, the 
gate bus line 31 also makes zigzag crooked 
in the 12th example according to the 
configuration of the pixel electrode 13. 
[0092] In addition, if the projection arranged 
on the gate bus line 31 is formed in the 
portion which counters the edge of the pixel 
electrode 13, or the edge of the CF substrate 
16, (l) of drawing 68 and the conditions of 
(2) will be realized. It is desirable to form a 
projection in the edge of the pixel electrode 
13 by the side of the TFT substrate 17 also 
in this case. However, it is only an edge 
parallel to the gate bus line 31 that the 
conditions of drawing 68 are realized, and it 
is not satisfied about an edge parallel to the 



data bus line 32. Therefore, about this 
portion, it will be influenced of slanting 
electric field and the problem explained by 
drawing 61 arises from drawing 58. 
[0093] Drawing 74 is the pixel electrode 13 
of the modification of the 12th example, the 
gate bus line 31, the data bus line 32, TFT33, 
and drawing showing the configuration of 
Projections 20A and 20B. Although it was 
made the configuration where the gate bus 
line 31 was also crooked in zigzag according 
to the configuration of the eel electrode 13 
crooked in zigzag, in the 12th example of 
drawing 73, the gate bus line 31 can also be 
made to become the configuration where the 
data bus line 32 was crooked in zigzag in a 
straight line by the configuration of the eel 
electrode 13 being shown in drawing 74. In 
addition, in drawing 74, Projections 20A and 
20B are projections which did not become 
independent for every pixel but continued 
over two or more pixels. Projection 20B is 
prepared on the data bus line 32 prepared in 
the vertical direction to the field between 
the eel electrodes 13, and the conditions of 
(3) of drawing 68 are realized. Also in 
arrangement of drawing 74, if the projection 
arranged on the data bus line 32 is formed 
in the portion which counters the edge of the 
eel electrode 13, or the edge of the CF 
substrate 16, (l) of drawing 68 and the 
conditions of (2) will be realized. It is 
desirable to form a projection in the edge of 
the eel electrode 13 by the side of the TFT 
substrate 17 also in this case. 
[0094] In addition, in arrangement of 
drawing 74, the projection is crossing the 
edge of the eel electrode 13 parallel to the 
gate bus line 31. Therefore, about this 
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portion, it will be influenced of slanting 
electric field and the problem explained by 
drawing 61 arises from drawing 58. Drawing 
75 is drawing showing another modification 
of the 12th example. It is made for 
crookedness of a projection to produce twice 
the arrangement shown in drawing 75 
within a pixel. Thereby, since the 
configuration of a pixel becomes close to a 
rectangle from drawing 74, a display 
becomes legible. 

[0095] Drawing 76 is the eel electrode 13 of 
the 13th example, the gate bus line 31, the 
data bus line 32, TFT33, and drawing 
showing the configuration of Projections 20A 
and 20B, and drawing 77 is the 
A- A'cross- section and BB' cross section 
shown in drawing 76. Although the domain 
regulation means outside a field was 
established out of the viewing area and the 
pixel electrode was made into the 
configuration crooked in zigzag in the 12th 
example in the 10th example in order to 
reduce the effect by the slanting electric 
field of the edge portion of the pixel electrode 
13 in the case of having the projection train 
crooked in zigzag, it is difficult to lose effect 
completely. Then, the portion which 
orientation as shown in drawing 59 and 
drawing 61 is disturbed, and the domain 
which is not desirable produces is shaded by 
the black matrix (BM) 34, and it is made not 
to influence a display in the 13th example. 
[0096] Since the portion of A- A' shown in 
drawing 76 is not influenced of slanting 
electric field, as it is shown in (l) of drawing 
77 as usual, BM34 is narrowed, and since 
the effect of slanting electric field is large, 
the portion of B B 1 makes width of face of 



BM34 large compared with the former, and 
is made not to be displayed. If it is this, 
display quality will not deteriorate and the 
fall of an after image or contrast will not be 
produced. However, since the area of BM34 
increases, a numerical aperture decreases 
and the brightness of a display falls. 
However, it does not become a problem if the 
area which BM34 increases is not so large. 
[0097] As mentioned above, if it is the 13th 
example, since the effect of the slanting 
charge in the edge portion of a pixel 
electrode can be reduced from the 10th 
example, display quality improves. Although 
the orientation of liquid crystal is divided by 
establishing a domain regulation means in 
the example explained until now It will be 
divided into bearing in which 180 degrees of 
domains differ in the portion of a domain 
regulation means if the orientation of the 
boundary portion of a domain is observed in 
details. It turned out that the very small 
domain where 90-degree bearings differ 
exists in the boundary portion between 
domains (on a projection, a hollow, or a slit), 
and the field which looks dark exists in the 
boundary (the edge of a projection near [ If it 
is a projection ]) of each domain also 
including a very small domain. Such a field 
that looks dark caused decline in a 
numerical aperture, and the display became 
dark and it had a problem of the end. As 
mentioned above, it is necessary to prepare 
CS electrode used as the factor which 
reduces a numerical aperture, to have 
established the black matrix (BM) which 
otherwise shades the perimeter of a TFT 
portion or a display pixel electrode, and to 
make it not cause decline in a numerical 
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aperture as much as possible in the liquid 
crystal display using TFT. 
[0098] Although it already explained that 
the auxiliary capacity (Storage Capacitor) by 
CS electrode was used, an operation and 
electrode structure of auxiliary capacity are 
explained briefly here, (l) of drawing 78 is 
drawing showing the circuit for every pixel 
in the liquid crystal panel which has 
auxiliary capacity. As shown in drawing 17, 
the CS electrode 35 is formed in parallel 
with the eel electrode 13 so that a 
capacitative element may be constituted 
through a dielectric layer between the eel 
electrodes 13. Since the CS electrode 35 is 
connected to the same potential as the 
common electrode 12, as shown in (l) of 
drawing 78, the auxiliary capacity 2 is 
formed in the capacity 1 and juxtaposition 
by liquid crystal. When impression of the 
voltage to liquid crystal 1 is performed, 
impression of voltage is similarly performed 
in the auxiliary capacity 2, and the voltage 
held at liquid crystal 1 is held also by the 
auxiliary capacity 2. Since the auxiliary 
capacity 2 cannot be easily influenced of 
voltage change, such as a bus line, compared 
with liquid crystal 1, it controls an 
after image and a flicker and there is an 
effect in control of the poor display by the 
TFT OFF state current etc. In forming the 
CS electrode 35, in order to make a process 
simple, it is desirable to form in the same 
layer as the gate (gate bus line) which 
constitutes a TFT element, the source (data 
bus line), or a drain (eel) electrode with the 
same material. Since these electrodes are 
formed with an opaque metal from the 
relation of precision, its CS electrode 35 is 



also opaque. As mentioned above, since CS 
electrode is formed in parallel with the eel 
electrode 13, the portion of CS electrode 
cannot be used as a display pixel, but the 
part numerical aperture falls. 
[0099] While lowpower-ization is advanced, 
as for the liquid crystal display, 
improvement in display brightness is 
demanded. Therefore, the thing of a 
numerical aperture high as much as possible 
is desirable. On the other hand, in order that 
the leakage light of these portions may 
reduce display quality, if a 
protection-from-light material is used for a 
projection or it is a slit, shading by BM etc. 
is desirable [ as explained until now, a slit is 
prepared in a projection or an electrode for 
improvement in display quality, but ]. 
However, this becomes the factor which 
reduces a numerical aperture. Therefore, it 
is desirable by piling these up as much as 
possible to prevent decline in a numerical 
aperture as much as possible. 
[0100] (2) of drawing 78 is an example of 
arrangement of the CS electrode 35 and 
Projections 20A and 20B considered when 
arranging much projections of narrow width 
of face. Although it is prepared so that 
Projections 20A and 20B may lap with some 
CS electrodes 35, the portion with which the 
direction of the CS electrode 35 does not lap 
since width of face is wide also exists. 
Drawing 79 is drawing showing 
arrangement of the projection 20 (20A, 20B) 
in the 14th example, and the CS electrode 35, 
(l) shows a plan and (2) shows a cross 
section. Like illustration, the CS electrode 
35 is divided and is prepared in the bottom 
of Projections 20A and 20B. In order to 



JPll-258606 



37 



realize auxiliary capacity of a predetermined 
capacity, a predetermined area is required 
for the CS electrode 35. If each CS electrode 
35 divided into five of drawing 79 is set, it 
will become the same area as the CS 
electrode 35 shown in (2) of drawing 78. And 
in drawing 79, since the CS electrode 35 and 
Projections 20A and 20B have lapped 
altogether, the decline in a numerical 
aperture is only low Shimowake by CS 
electrode substantially. Therefore, even if it 
prepares a projection, a numerical aperture 
will not fall. Arrangement of the 14th 
example is applicable if it is the 
configuration which uses a projection as a 
domain regulation means. 
[0101] Drawing 80 is drawing showing the 
slit 21 of electrodes 12 and 13 and the 
arrangement of the CS electrode 35 in the 
modification of the 14th example, (l) shows 
a plan and (2) shows a cross section. 
Although a slit 21 works as a domain 
regulation means, since the portion 
produces leakage light, shading is desirable. 
Here, like the 14th example, the CS 
electrode 35 is divided, each is arranged into 
the portion of a slit 21, and leakage light is 
shaded. In addition, since the area of the 
sum total of the CS electrode 35 is the same, 
there is no decline in a numerical aperture. 
[0102] Drawing 81 is drawing showing the 
slit 21 of electrodes 12 and 13 and the 
arrangement of the CS electrode 35 in the 
modification of the 14th example, (l) shows 
a plan and (2) shows a cross section. Except 
that the projection is crooked in zigzag, it is 
the same as drawing 79. Drawing 82 is 
drawing showing the slit 21 of electrodes 12 
and 13 and the arrangement of the CS 



electrode 35 in the modification of the 14th 
example, (l) shows a plan and (2) shows a 
cross section. By the case where the area of 
the sum total of Projections 20A and 20B of 
this modification is larger than the area of 
the CS electrode 35, the CS electrode 35 is 
formed corresponding to the edge section of 
Projections 20A and 20B, and CS electrode is 
not prepared in the center section of the 
projection. The very small domain where 
90-degree azimuths which exist near the 
summit of a projection differ by this can be 
utilized effective in a display, and a brighter 
display is obtained. 

[0103] The configuration which divides the 
CS electrode 35 and is arranged into the 
portion of a domain regulation means is 
applicable also to the configuration which 
uses a hollow as a domain regulation means. 
In the 14th example explained above, 
decline in the numerical aperture at the 
time of using a domain regulation means 
can be prevented. Drawing 83 is drawing 
showing the projection pattern of the 15th 
example. In the 15th example, when the 
straight line-like projections 20A and 20B 
are arranged in parallel to the up-and-down 
substrate, respectively and it sees from the 
surface of a substrate, it arranges so that 
these projections 20A and 20B may intersect 
a right angle mutually. In the condition of 
not impressing voltage to inter-electrode, 
although orientation of the liquid crystal 
molecule 14 is perpendicularly carried out to 
the substrate surface, orientation of the 
liquid crystal molecule near the slant face of 
Projections 20A and 20B is carried out at 
right angles to a slant face. Therefore, the 
liquid crystal molecule near the slant face of 
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Projections 20A and 20B inclines in this 
condition, and, moreover, the directions of 
an inclination differ 90 degrees near 
projection 20A and near projection 20B. If 
voltage is impressed to inter-electrode, a 
liquid crystal molecule will incline in the 
direction which becomes parallel to a 
substrate, but since it is regulated in the 
direction which is [ near projection 20A and 
near projection 20B ] different 90 degrees, it 
is twisted (it twists). Change of the image at 
the time of [ in the 15th example ] twisting is 
the same as TN mold shown in drawing 2, 
the time of no voltage impressing is in the 
condition shown in (3) of drawing 2, and it 
differs in that the time of voltage impression 
will be in the condition which shows in (l). 
Moreover, as shown in drawing 83, in the 
15th example, four different twist fields are 
formed within limits surrounded by 
Projections 20A and 20B. Therefore, a 
viewing-angle property is also good. In 
addition, the directions of the twist differ in 
an adjoining field. 

[0104] Drawing 84 is drawing explaining 
why the speed of response in the 15th 
example becomes quicker than the speed of 
response in the 1st example, (l) of drawing 
84 shows the condition of not impressing 
voltage, and it is carrying out orientation of 
the liquid crystal molecule at right angles to 
a substrate. If voltage is impressed, as 
shown in (2), by LCD of the 15th example, it 
will incline so that it may twist. On the 
other hand, in LCD of the 1st example, as 
shown in (3), the liquid crystal molecule of 
other portions carries out orientation by 
making into a trigger the liquid crystal 
molecule which is in contact with the 



projection, but since it is not regulated, the 
liquid crystal near the center of an 
up-and-down projection carries out 
orientation of the orientation in the same 
direction, as shown in (4), after it flusters at 
the time of change **** and between a 
certain degree degree hours passes. Change 
which not only LCD of VA method which 
used the projection but LCD generally twists 
is high speed, and a speed of response 
becomes [ the direction of the 15th example ] 
a high speed from the 1st example. 
[0105] Drawing 85 is drawing showing the 
viewing-angle property of LCD of the 15th 
example. Even if the viewing-angle property 
is very good like LCD of VA method of the 
1st example, and is better than TN method, 
of course and it compares it with an IPS 
method, it is more than an EQC. (l) of 
drawing 86 is drawing showing the speed of 
response in change between 16 gradation 
eye, 32 gradation eyes, 48 gradation eyes, 64 
gradation eyes, and black (1 gradation eye) 
in the case of performing 64 gradation 
displays by LCD of the 15th example. The 
speed of response of the multi-domain VA 
method which used the parallel projection of 
the 1st example for (l) of drawing 87 for the 
speed of response of the mono-domain VA 
method which does not divide orientation 
into (2) of drawing 86 for the speed of 
response of TN method as reference is 
shown in (2) of drawing 87. For example, the 
speed of response from all black to all whites 
is 19ms in the 15th example to being 19ms 
by 19ms and the multi-domain VA method in 
TN method, and is the same level as other 
VA methods in 58ms and a mono-domain VA 
method. Even if it measures the speed of 
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response from all whites to all black against 
VA method of the 6ms and others in the 15th 
example to being 12ms in 21ms and a 
mono-domain VA method by 12ms and the 
multi-domain VA method, it is good in TN 
method. Furthermore, for 30ms, the speed of 
response from all black to 16 gradation eye 
is 28ms in the 15th example to being 130ms 
in 50ms and a multi domain VA method, is 
the same level as TN method in a 
mono-domain VA method, and is farther 
[ than other VA methods ] good in TN 
method. By 21ms and the mono-domain VA 
method, the speed of response from 16 
gradation eye to all black was 4ms in the 
15th example to being 18ms in 9ms and a 
multi-domain VA method, and was better 
than any of other methods in TN method. In 
addition, about the IPS method, the speed of 
response was very slow compared with other 
methods, and the speed of response from all 
black to all whites and the speed of response 
from all whites to all black was [ the speed of 
response from 16 gradation eye to all black 
of the speed of response from all black to 16 
gradation eye ] 75ms for 200ms for 75ms. 
[0106] Thus, a viewing angle property and 
the speed of response of LCD of the 15th 
example are very good. Drawing 88 is 
drawing showing other projection patterns 
which realize VA method of the above twist 
molds. In (l) of drawing 88, it is intermittent 
so that it may extend in each substrate and 
it may not be intersected at a right-angled 
2-way, Projections 20A and 20B are formed, 
and two substrates are arranged so that it 
may cross, when each projection sees from a 
substrate. In this example, four twist fields 
are formed in a different form from drawing 



83. In each twist field, the direction of the 
twist is the same and the rotation location 
has shifted by a unit of 90 degrees. Moreover, 
in (2) of drawing 88, it extends in a 2- way 
right-angled to each substrate, and the 
projections 20A and 20B which cross 
mutually are formed, and it shifts and 
arranges in both directions. In this example, 
two twist fields where the twist directions 
differ are formed. 

[0107] In drawing 83 and drawing 88, the 
projections 20A and 20B prepared in two 
substrates do not need to cross so that it 
may intersect perpendicularly. Drawing 89 
shows the example arranged so that the 
projections 20A and 20B of drawing 83 may 
cross angles other than 90 degrees. 
Although four twist fields where the twist 
directions differ also in this case are formed, 
the amounts of twists will differ in two fields 
which counter. 

[0108] Furthermore, the same result was 
obtained even if it prepared the slit instead 
of the projections 20A and 20B shown by 
drawing 83, drawing 88, and drawing 89. By 
the frame surrounded by Projections 20A 
and 20B, [ near the projection ], there is 
nothing that controls orientation, and since 
it is far from a projection, orientation 
turbulence-comes to be easy in the center 
section with the 15th example of drawing 83. 
For this reason, since orientation is 
stabilized, time amount is taken, and it is 
expected that the speed of response of a 
center section becomes slow. Since it is 
strongly influenced of the projection used as 
two adjacent sides, the amount of [ of a 
frame ] corner of a response is the quickest. 
The effect of the orientation in the portion of 
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this angle collides [ then '/ propagation and 
/, ] with the effect of other twist fields in the 
center section, a field is decided, and it is 
stabilized. Thus, since all liquid crystal does 
not carry out orientation to coincidence at 
the time of voltage impression, a certain 
portion carries out orientation previously 
and it gets across to the perimeter, in the 
center section distant from the projection, a 
speed of response becomes slow. Moreover, 
when it crosses like drawing 83 for example, 
and the frame to make serves as a square, it 
is transmitted from four corners, but when 
the frame which crosses like drawing 89 and 
is made is a parallelogram, it is transmitted 
from the acute angle portion to which the 
effect of a projection becomes strong more to 
a center section, and effect collides in the 
center section and it gets across to the angle 
of an obtuse angle portion further. For this 
reason, a speed of response becomes [ the 
direction in case a frame is a parallelogram 
from a square ] slow. In order to solve such a 
problem, as shown in drawing 90, projection 
20D [ **** / a frame ] is prepared in the 
center section of the frame. For example, 
things and a good speed of response were 
obtained as Projections 20A and 20B made 
projection 20D the rectangular-head drill of 
the square whose base is 5 micrometers by 
setting width of face to 5 micrometers, and 
setting the gap of 1.5 micrometers and a 
projection to 25 micrometers for height. 
[0109] Drawing 91 is the example which 
prepared the projection in the center of the 
frame of the projection pattern of drawing 
89. Thereby, the same result as drawing 83 
was obtained. In the configuration which the 
projections 20A and 20B shown by drawing 



83, drawing 88, and drawing 89 intersect, if 
it is made for the sum of the height of 
Projections 20A and 20B to become equal to 
the gap of a substrate, i.e., the thickness of a 
liquid crystal layer, the thickness of a liquid 
crystal layer can be specified in the portion 
which Projections 20A and 20B intersect. It 
becomes unnecessary thereby, to use a 
spacer. 

[0110] Drawing 92 is drawing showing the 
panel structure in the 16th example, and (l) 
shows the perspective diagram of the 
portion in which (2) is equivalent to one grid 
in a side elevation. Moreover, drawing 93 is 
drawing which looked at the projection 
pattern in the 16th example from the 
direction perpendicular to a panel. Like 
illustration, in the 16th example, projection 
20A is formed in the shape of [ which crossed 
on the electrode 12 prepared on one 
substrate ] a matrix, and rectangular-head 
drill-like projection 20B is formed in the 
location equivalent to the center position of 
the grid which counters on the electrode of 
the substrate of another side. In the field 
shown in (2) of drawing 92, by the principle 
shown in (2) of drawing 12, orientation is 
divided and, moreover, it is divided equally 
[ four directions ]. In the result made [ an 
inter-electrode distance (thickness of a 
liquid crystal layer) ] the height of a 
projection for the gap of the longitudinal 
direction of Projections 20A and 20B as an 
experiment by 5 micrometers to 3.5 
micrometers at 10 micrometers, the 
viewing angle property was comparable as 
the thing of the 1st example shown in 
drawing 22 in fact. 

[0111] Drawing 257 is drawing showing the 
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modification of the 16th example, (l) shows 
a projection pattern and (2) shows a cross 
section. This modification makes reverse 
arrangement of the projection of the shape of 
a matrix of the 16th example, and a 
rectangular-head drilMike projection. That 
is, projection 20A arranged on the electrode 
12 of the CF substrate 16 is made into the 
shape of a rectangular-head drill, and 
projection 20B by the side of the TFT 
substrate 17 is made into the crossing shape 
of a two-dimensional matrix. Projection 20A 
is arranged at the center of a pixel 9, and 
projection 20B considers as the same pitch 
as a pixel array, and is arranged on the bus 
line between pixels 9. Therefore, orientation 
of the liquid crystal is carried out in the four 
directions into each pixel. As shown in (2) of 
drawing 257, a domain is divided by 
projection 20A in the center of a pixel. 
Moreover, arranged projection 20B divides 
orientation into the outside of the pixel 
electrode 13 like illustration on the 
boundary of a pixel. Furthermore, in this 
portion, the edge of a pixel electrode works 
as a domain regulation means. Since the 
orientation restraining force and the 
orientation restraining force of the edge of a 
pixel electrode by projection 20B are in 
agreement, stable orientation division can 
be performed. In this modification, since 
distance with the edge of projection 20A, 
projection 20B, and the pixel electrode 13 is 
long, a speed of response falls a little, but 
since it is only projection 20A, that it is in a 
pixel has a small area which a projection 
occupies within a pixel, and it can make 
display brightness high. Furthermore, if 
projection 20B is formed at the formation 



production process of a bus line, since a 
production process will not increase, a 
manufacturing cost can be reduced. 
[0112] The projection manufactured in the 
16th example by the resist which is an 
insulating material as a domain regulation 
means to divide the orientation of liquid 
crystal is used from the 1st example 
explained above, and the configuration of 
the slant face of a projection is mainly used 
in these examples. However, an electric-field 
shielding effect is also very important for an 
insulating projection. Although the drive of 
liquid crystal is generally performed by the 
alternating current wave form, it is 
necessary with an improvement of the speed 
of response in a liquid crystal material side 
to fully take into consideration about effect 
within one frame (for a direct current to be 
impressed), i.e., the effect by the direct 
current wave. Therefore, there is the 2nd 
page, an alternating current property and a 
direct-current property, in the drive wave of 
liquid crystal, and it must be satisfied with 
it of both requirements. Then, the 
above-mentioned resist arranged since it 
has effect of request of reducing electric field 
on the drive property of this liquid crystal 
needs to be set as predetermined conditions 
in the both sides of an alternating current 
property and a direct-current property. 
Specifically, a resist needs to be set up so 
that electric field may be reduced also as a 
direct-current property also as an 
alternating current property. 
[0113] First, it needs to be high to the degree 
which specific resistance rho affects from a 
viewpoint of a direct-current property to 
resistance of a liquid crystal layer. That is, 
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in order to be set a6 the specific resistance 
(the liquid crystal for for example, a TFT 
drive is a value about 1012ohmcm or beyond 
it) of liquid crystal, and the value more than 
an EQC, the value more than 1012-ohmcm 
is required, and it is still more desirable if it 
is more than 1013-ohmcm. Next, in order for 
a resist to have the operation which reduces 
the electric field of the liquid crystal layer 
[ directly under ] of it from a viewpoint of an 
alternating current property, it is required 
for the electric capacity value (value decided 
by the dielectric constant epsilon, thickness, 
and the cross section) to be about 10 or 
less time value (about [ as an impedance ] 
1/10 or more values) compared with the 
electric capacity value of the liquid crystal 
layer under the resist. For example, since a 
dielectric constant epsilon is about 3, a 
resist is about 1 of dielectric constant 
epsilon of liquid crystal layer (about 10)/3, 
and when thickness is about 0.1 
micrometers, it is about 1 of thickness (for 
example, about 3.5 micrometers) of liquid 
crystal layer/35. In this case, the capacity 
value of an insulator layer will be about 10 
times the capacity value of the liquid crystal 
layer under an insulator layer. That is, since 
the impedance serves as a value of the 
abbreviation 1/10 of the impedance of the 
liquid crystal layer [ directly under ] of it, a 
resist (insulator layer) can affect 
electric-field distribution of a liquid crystal 
layer. 

[0114] Therefore, in addition to the size 
effect by the slant face of a resist, the effect 
by electric-field distribution is obtained, and 
the firm orientation stabilized more is 
obtained. Although a liquid crystal molecule 



inclines if voltage is impressed, the inside of 
an orientation division field (on a resist) is 
fully the electric field of low strength, and in 
this, the liquid crystal molecule which 
carries out orientation almost 
perpendicularly exists in stability, and acts 
as an obstruction (separation wall) of a 
domain generated on those both sides. And if 
still higher voltage is impressed, the liquid 
crystal in a division field (on a resist) also 
begins to incline shortly. However, the 
domain previously formed in both the sides 
of a resist inclines in the direction almost 
level to a resist shortly. (Very firm 
orientation is obtained.) In order to acquire 
this condition, the insulating layer (resist) of 
a division field needs to have about 10 or 
less times [ of the liquid crystal layer / 
directly under / of it] capacity value. That is, 
a dielectric constant epsilon is good and the 
thicker thing of thickness is [ a small 
material ] better [ a dielectric constant ]. 
Although the dielectric constant epsilon 
shows that the insulator layer of thickness 
0.1 micrometers or more is good by about 3, 
if the insulator layer which has the still 
smaller dielectric constant epsilon and still 
thicker thickness is used, much more 
desirable operation and effect can be 
acquired. Although the dielectric constant 
epsilon prepared the projection of 1.5 
micrometers of thickness by the novolak 
system resist of 3 in the 16th example from 
the 1st example and being observed about 
the orientation division condition, the 
orientation stabilized very much was 
obtained. Since the resist of a novolak 
system is widely used by the manufacturing 
process of TFT or CF, it has a big merit 
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(extension of equipment is unnecessary **) 
on the occasion of application. 
[0115] Moreover, even if compared with 
other resists and flushized material, it 
checked that high reliability was acquired 
and it was satisfactory Moreover, still more 
desirable operation and effect can be 
acquired by using such an insulator layer for 
the substrate of both sides. In addition, the 
same result was obtained although the 
acrylic resist (epsilon= 3.2) also checked the 
effect as an insulator layer besides the 
above-mentioned novolak system resist. 
[0116] Although the slit section is prepared 
in an electrode, or the projection of an 
insulating material is formed on an 
electrode and the orientation of a liquid 
crystal molecule was divided in the 1st to 
16th example, it is also possible to make it 
other forms and some of those examples are 
shown below. Drawing 94 is drawing 
showing the panel structure of the 17th 
example, (l) is a perspective diagram and (2) 
is a side elevation. Like illustration, in the 
17th example, the projection 50 prolonged in 
parallel with an one direction is formed on 
glass substrates 16 and 17, and electrodes 
12 and 13 are formed on it. Half-pitch gap 
****** of the projection 50 is carried out. 
Therefore, electrodes 12 and 13 become the 
configuration where the part projected. 
Perpendicular orientation processing is 
performed on an electrode. Although electric 
field will become perpendicularly if voltage 
is impressed to inter-electrode when the 
electrode of such a configuration is used, the 
direction of orientation is divided into a 
2-way bordering on a height Therefore, 
conventionally, a viewing angle property 



improves. However, unlike the case where a 
projection is an insulating material, 
electric-field distribution will divide 
orientation according to the effect of only a 
configuration. Therefore, the stability of 
orientation is a little inferior compared with 
the projection of an insulating material. 
However, the projection prepared on an 
electrode as mentioned above has constraint 
that it is necessary to use the insulating 
material of a low dielectric constant, and the 
material which can be used has constraint. 
Furthermore, various kinds of conditions 
needed to be filled with such a material to 
form a projection, and after that a 
production process was simplified, there was 
a problem. On the other hand, if it is the 
panel structure of the 17th example, there is 
an advantage that there is such no 
constraint. 

[0117] Drawing 95 is drawing showing the 
panel structure of the 18th example. This 
example is what established the slot in the 
insulating layer 51 prepared on the ITO 
electrodes 12 and 13 as a domain regulation 
means, and the configuration of a slot can 
apply the configuration of the projection and 
electrode slit which were shown in the 9th 
example from the 2nd example. In this case, 
the effect by the above-mentioned slanting 
electric field acts in the direction which 
stabilizes orientation like the case of a 
projection. 

[0118] Drawing 96 is drawing showing the 
panel structure of the 19th example. Like 
illustration, in this example, electrodes 12 
and 13 were formed on glass substrates 16 
and 17, respectively, the layer 62 which has 
the slots 23A and 23B with a depth of 1.5 
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micrometers by width of face of 10 
micrometers with a conductor material on it 
was formed, and the perpendicular 
orientation film 22 was formed on it. In 
addition, the thickness of a liquid crystal 
layer is 3.5 micrometers, and illustration of 
the color filter layer 39, a bus line, TFT, etc., 
etc. is omitted. It was observed that the 
orientation of liquid crystal is divided in the 
portion of a hollow. That is, it checked that a 
hollow also acted as a domain regulation 
means. 

[0119] the panel structure of the 19th 
example - the case of a projection - the 
same a substrate becoming depressed - 
23 A and 23B - the same predetermined 
pitch 40micrometer - arranging - the 
hollows 23A and 23B of the upper bottom - 
half-pitch ****** since it arranges like, the 
field which becomes the orientation same 
between the hollows of the adjoining upper 
and lower sides is formed. Drawing 97 is 
drawing showing the panel structure of the 
20th example. In the 20th example, the 
layer 62 which has the slots 23A and 23B 
with a depth of 1.5 micrometers by width of 
face of 10 micrometers using color filter (CF) 
resin, respectively was formed on glass 
substrates 16 and 17, electrodes 12 and 13 
were formed on it, and the perpendicular 
orientation film was formed further. That is, 
some electrodes 12 and 13 have become 
depressed, and Projections 23A and 23B are 
arranged by the same predetermined pitch 
40micrometer - having the hollows 23A 
and 23B of the upper bottom - half-pitch 
****** it is arranged like. Also in this case, 
the same result as the 19th example was 
obtained. In addition, in the 20th example, 



since the structure which has a hollow is 
prepared in the bottom of an electrode, there 
is little constraint about a material and the 
material used in other portions, such as CF 
resin, can be used. 

[0120] In the case of a projection and a slit, 
orientation is divided so that a liquid crystal 
molecule may spread to hard flow in the 
portion, but orientation is divided so that a 
liquid crystal molecule may face each other 
in the portion in the case of a hollow. That is, 
an operation of orientation division of a 
hollow has a projection, it of a slit, and the 
relation of reverse. Therefore, in using it 
combining a hollow, a projection, or a slit as 
a domain regulation means, an old example 
differs from desirable arrangement. The 
arrangement in the case of using a hollow as 
a domain regulation means is explained. 
[0121] Drawing 98 is drawing showing one 
of the desirable examples of arrangement at 
the time of combining a hollow and a slit. 
Slits 21 A and 2 IB are arranged in the 
location which counters like illustration the 
hollows 23A and 23B of the 20th example 
shown in drawing 97. Since the direction of 
orientation division of the liquid crystal by 
the hollow and slit which counter is the 
same, orientation is stabilized more. For 
example, when a hollow was formed on 
condition that the 20th example, width of 
face of a slit was set to 15 micrometers and 
the gap of a hollow and the center of a slit 
was set to 20 micrometers, the switching 
time was 25ms on the drive conditions of 
0-5V, and was 40ms on the drive conditions 
of 03 V. On the other hand, when only a slit 
was used, they were 50ms and 80ms, 
respectively. 
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[0122] Drawing 99 is a thing except hollow 
20A and slit 21A by the side of one substrate 
6n this case, substrate 16) in the panel 
structure of drawing 98, and the field of the 
direction of orientation same between 
adjoining hollow 20B and slit 21B is formed. 
In addition, in the panel structure of 
drawing 98 and drawing 99, even if it 
prepares a projection in the same location 
instead of a slit, the same property is 
acquired, and a speed of response improves 
further. 

[0123] It becomes depressed in the electrode 
13 of one substrate 17, 23B is prepared, and 
drawing 100 is arranged by turns in the 
location which becomes depressed about 
projection 20A and slit 21 A in the substrate 
16 which counters, and counters 23B at it. 
In this case, since it becomes depressed with 
adjoining hollow 23B and the group of 
projection 20A and the directions of 
orientation differ in the group of 23B and 
slit 21 A, the boundary of the field of 
orientation is generated near the center of a 
hollow. 

[0124] Drawing 101 is drawing showing the 
panel structure of the 21st example. The 
21st example is an example which applied 
the configuration which establishes a hollow 
in the electrode of the 19th example to LCD 
of a passive-matrix mold. Also in this case, a 
part of surface of electrodes 12 and 13 has 
become depressed, and the direction of 
orientation is divided bordering on the 
portion of a hollow. As mentioned above, an 
operation of orientation division of a hollow 
has a projection, it of a slit, and the relation 
of reverse. Even if there is an assembly error, 
it can avoid changing the rate of orientation 



division using this relation. First, the 
assembly error in the panel structure of the 
21st example is explained. 
[0125] Drawing 102 is a panel cross section 
at the time of preparing a projection in both 
substrates as a domain regulation means. 
As explained until now, the field where 
orientation is regulated by projection 20A 
prepared on the common electrode 12 and 
projection 20B prepared on the eel electrode 
13 is specified. In (l) of drawing 102, the 
field to which the field specified in the 
inclined plane on the right-hand side of 
projection 20B and the inclined plane on the 
left-hand side of projection 20Ais specified 
in the inclined plane on the right-hand side 
of A, and the inclined plane on the left-hand 
side of projection 20B and projection 20A is 
set to B. 

[0126] Here, according to an assembly error, 
as shown in (2) of drawing 102, supposing 
the CF substrate 16 shifts to left-hand side 
to the TFT substrate 17, Fields A will 
decrease in number and Field B will 
increase. Therefore, since the rate of the 
liquid crystal molecule by which stops being 
1 to 1 and orientation division is carried out 
becomes less equal [ the ratio of Field A and 
Field B ], a viewing-angle property 
deteriorates. Drawing 103 is drawing 
showing the panel cross section of the 22nd 
example. In the 22nd example, as shown in 
(l) of drawing 103, it becomes depressed in 
the TFT substrate 17, and 22B and 
projection 20B are prepared, then, it 
becomes depressed in the CF substrate 16, 
20A and projection 22A are prepared, and 
this is repeated. Field A 1 specified by 
projection 20B and projection 20A when the 
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CF substrate 16 shifts to the TFT substrate 
17 at the time of an assembly, as shown in 
(2) of drawing 103 Although it decreases, 
since field A" which becomes depressed with 
hollow 22B and is specified by 22A increases 
only a decrement, Field A does not change. 
Although it becomes depressed with 
projection 20B, it becomes depressed with 
22B and projection 20A and it is prescribed 
by 22A, since this gap does not change, Field 
B of Field B is fixed. Therefore, the ratio of 
Field A and Field B is fixed, and a 
viewingangle property is maintained while 
it has been good. 

[0127] Drawing 104 is drawing showing the 
panel cross section of the 23rd example. In 
the 23rd example, like illustration, it 
becomes depressed with projection 22A in 
the CF substrate 16, 20A is prepared by 
turns, and this is repeated. Field A becomes 
depressed with the inclined plane on the 
left-hand side of projection 20A, and is 
prescribed by the inclined plane on the 
right-hand side of 22A, and Field B becomes 
depressed with the inclined plane on the 
right hand side of projection 20A, and is 
prescribed by the inclined plane on the 
left-hand side of 22A. Therefore, since the 
field of orientation is prescribed by only the 
projection and hollow which were 
established in one substrate, the precision of 
an assembly does not influence. 
[01281 The example explained until now is 
an example aiming at a big angle of visibility 
being obtained covering all the directions. 
However, depending on the use of a liquid 
crystal panel, a big angle of visibility is just 
obtained in the case where an angle of 
visibility does not necessarily need to be 



large, and the specific bearing. By using the 
technology of the orientation division by the 
domain regulation means explained until 
now, LCD suitable for such a use is 
realizable. Next, the example which applied 
the technology of this invention to LCD of 
such a particular application is explained. 
[0129] Drawing 105 is drawing showing the 
panel structure of the 24th example, (l) 
shows a plan and (2) shows the cross section 
of Y-Y' of (l). Like illustration, the straight 
line like projections 20A and 20B are formed 
in substrates 16 and 17 in the same pitch, 
respectively, and from the location which 
counters, Projections 20A and 20B are 
shifted a little, and are arranged. In other 
words, it is the structure shown in drawing 
102, and the field of B is made very narrow 
and almost is made into the field of A. 
[0130] The panel of the 24th example is used 
for example, for the projection mold LCD. 
The viewing angle property of the projection 
mold LCD may be narrow, its speed of 
response is quick, and to be high brightness 
by high contrast is demanded, the direction 
of orientation of the panel of the 24th 
example is an one direction substantially 
(mono domain) -- it is - a sake -- a 
viewing-angle property -- the former it is 
the same as VA method, and cannot be said 
as fitness. However, since Projections 20A 
and 20B are formed, a speed of response 
improves very much like LCD of an example 
explained until now compared with the 
conventional thing. Moreover, about 
contrast, since the thing of the same level as 
other VA methods is obtained, compared 
with conventional TN method and a 
conventional IPS method, it is good. As 
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drawing 27 explained, since orientation is in 
disorder and leakage light penetrates, in 
order to make contrast high, as for the 
portion of Projections 20A and 20B, it is 
desirable to shade the portion of Projections 
20A and 20B. On the other hand, about 
brightness, it is desirable to make the 
numerical aperture of the pixel electrode 13 
high. Then, as shown in drawing 105, 
Projections 20A and 20B are formed in the 
edge section of the pixel electrode 13. 
Thereby, it becomes high brightness, 
without Projections 20A and 20B reducing a 
numerical aperture. 

[0131] From the point of a speed of response, 
although it is desirable to narrow the gap of 
Projections 20A and 20B, it is necessary to 
arrange Projections 20A and 20B in the 
range of the pixel electrode 13 for that 
purpose. If Projections 20A and 20B are 
formed in the range of the pixel electrode 13, 
it is necessary to shade the portion and the 
part numerical aperture will fall. Thus, a 
speed of response, contrast, and brightness 
have the relation of a trade-off, and it is 
necessary to set them up suitably according 
to the purpose of use etc. 
[0132] Drawing 106 is drawing showing the 
structure where the viewing-angle property 
of three directions realizes the good LCD 
panel using the technology which forms the 
mono-domain of the 24th example. With this 
structure, Projections 20A and 20B are 
formed so that the field of the same 
orientation of two longitudinal directions of 
a rate and the field of the orientation of one 
lengthwise direction may be formed in one 
pixel. As the field of the same orientation of 
two longitudinal directions of a rate is 



shown in drawing 102, it is formed by 
half-pitch ** carrying out Projections 20A 
and 20B, and arranging them, and the field 
of the orientation of one lengthwise direction 
is formed by approaching and arranging 
Projections 20A and 20B, as shown in 
drawing 105. Thereby, although right and 
left and a lower viewing-angle property are 
good, the panel in which an upper 
viewing-angle property is inferior to other 
directions is realized. 
[0133] LCD like the 24th example is 
prepared in high locations prepared on the 
door of a train, such as a display, and is used 
for the display arranged so that many men 
may look up from the bottom. As shown in 
drawing 87, LCD of VA method which 
performs orientation division by LCD of VA 
method, a projection, etc. which do not 
perform orientation division cannot say that 
the speed of response between halftone is 
enough, although the speed of response from 
white or white to [ from black ] black is good 
compared with TN method etc. Such a point 
is improved in the 25th example. 
[0134] Drawing 107 is drawing showing the 
panel structure in the 25th example, (l) 
shows the configuration of the projection 
seen from the panel side, and (2) is a cross 
section. The portion from which the location 
of projection 20B is changed and a gap with 
projection 20A differs within one pixel like 
illustration is prepared. Therefore, the rate 
of the domain by which orientation is carried 
out to a 2-way is made equally, and the 
viewing-angle property is symmetrical. By 
making it structure like illustration, it 
seems that the speed of response between 
halftone has improved. This principle is 
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explained with reference to drawing 111 
from drawing 108. 

[0135] Drawing 108 is drawing showing the 
structure of the panel manufactured in 
order to measure change of the speed of 
response by the projection gap, and 
permeability. The height of Projections 20A 
and 20B is 1.5 micrometers, width of face is 
10 micrometers, and the thickness of a 
liquid crystal layer is 3.5 micrometers. The 
speed of response and permeability of the 
field of a gap dl when setting one gap dl of a 
projection to 20 micrometers, changing the 
gap d2 of another side, and changing the 
voltage impressed to inter-electrode between 
[ equivalent to halftone ] 0V and 3V and the 
field of d2 were measured. 
[0136] Drawing 109 is a graph which shows 
the result of the speed of response measured 
as mentioned above. This graph is 
equivalent to what extracted the object 
portion shown in drawing 20. It turns out 
that the response time falls as a gap d2 
becomes narrow so that clearly from 
drawing, (l) of drawing 110 shows change of 
the permeability when changing applied 
voltage by making a gap d2 into a parameter. 
(2) of drawing 110 shows change of the 
permeability when changing the voltage 
which made the gap d2 the parameter to 3V 
from 0V. From drawing 110, by making the 
gap d2 of a projection small shows that the 
speed of response of halftone is improved 
sharply. However, the maximum 
permeability falls by making the gap d2 of a 
projection small, (l) of drawing 111 - every 
- it is the graph which normalized and 
showed time amount change of the 
permeability of d2, and (2) is drawing 



explaining orientation change of liquid 
crystal. As shown in (l) of drawing 111, 
when it makes time amount until 
permeability reaches 90% of the maximum 
permeability into the ON response time and 
the ON response time in case Ton2 and d2 
are 30 micrometers about the ON response 
time in case Tonl and d2 are 20 micrometers 
about the ON response time in case d2 is 10 
micrometers is set to Ton3, it is the order of 
Tonl<Ton2<Ton3. As shown in (2) of 
drawing 111, at the time of no voltage 
impressing, only the liquid crystal near the 
projection is carrying out orientation of 
producing such a difference at right angles 
to the slant face of a projection, and 
orientation of the liquid crystal which is 
separated from a projection is carried out at 
right angles to an electrode. Although liquid 
crystal will incline if voltage is impressed, to 
which direction it inclines can take the 
direction of 360 degrees to a shaft 
perpendicular to an electrode. Orientation of 
the liquid crystal near the projection is 
carried out so that orientation may be 
carried out at the time of no voltage 
impressing and the liquid crystal between 
projections may meet it by making this into 
a trigger. Thus, the domain which carries 
out orientation is formed in the same 
direction. Therefore, orientation is carried 
out to a high speed, so that it is close to a 
projection. 

[0137] As mentioned above, the response 
time between black and white is fully short 
at LCD of the present VA method, and it is 
the response time in halftone that a speed of 
response becomes a problem. In the case of 
structure as shown in drawing 107, the 



JP11-258606 



49 

permeability in the narrow field of gap d2" 
changes for a short time, and the 
permeability in the large field of gap d2* 
changes slowly, although the field of gap d2" 
is narrower than the field of gap d2' and the 
rate which contributes to permeability is 
small - human being's eyes - a logarithm 
since it has a property [ like ] - gap d2' - 
even if the permeability in the narrow field 
of 'changes for a while, it catches as a 
comparatively big change. Therefore, if the 
permeability in the narrow field of gap d2" 
changes for a short time, it will be sensed 
that it changed rapidly as a whole. 
[0138] As mentioned above, if it is the panel 
of the 25th example, it seems that the speed 
of response between halftone has improved, 
without reducing permeability. Drawing 112 
is drawing showing the panel structure of 
the 26th example. Although it prepares in 
substrates 16 and 17 in pitches [ Projections 
/ 20A and 20B ] and electrodes 12 and 13 are 
formed on it in the 26th example like 
illustration, it is made not to form an 
electrode in one slant face of Projections 20A 
and 20B, and a perpendicular orientation 
film is formed further. And it arranges so 
that the slant faces in which the electrode is 
not formed may adjoin the slant face in 
which the electrode of Projections 20A and 
20B is formed. In the field between the slant 
faces in which the electrode is not formed, 
orientation of the liquid crystal is carried 
out at right angles to this slant face, and, 
thereby, the direction of orientation is 
determined. In addition, since a dashed line 
shows the electric field in a liquid crystal 
layer all over drawing and orientation of the 
liquid crystal is carried out in accordance 



with electric field, the direction of 
orientation by the electric field near [ in 
which the electrode is not formed ] a slant 
face is in agreement with the direction of 
orientation by the slant face. 
[0139] On the other hand, between the slant 
faces in which the electrode is formed, 
although orientation of the liquid crystal 
near a slant face is perpendicularly carried 
out to the slant face, the direction of 
orientation of the electric field in this field 
differs from the direction of orientation by 
the slant face. Therefore, if voltage is 
impressed, except for near a slant face, 
orientation of the liquid crystal of this field 
will be carried out in accordance with 
electric field. Thereby, the direction of 
orientation in two fields becomes equal, and 
mono-domain orientation is obtained. 
[0140] It has a negative refractive index 
anisotropy on the panel of the 26th example, 
and the viewing angle property about 
contrast when a retardation piles up the 
same phase contrast film as the retardation 
of a liquid crystal panel is shown in drawing 
113. High contrast was acquired covering 
the large angle of visibility. In addition, 
when this panel was built into a projection 
mold projector, it became 300 or more 
contrast ratios. In addition, the contrast 
ratio obtained when LCD of the usual TN 
method is included in a projection mold 
projector is about 100, and it turns out that 
it has been improved sharply. 
[0141] When the panel which prepared the 
projection as domain regulation means, such 
as the 1st example, was driven, 
deterioration of display quality was seen 
[ near a gate bus line and the data bus line ]. 
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The very small domain field which is not 
desirable occurred near the bus line, and, as 
for this, saying for turbulence and a speed of 
response to fall [ the orientation of liquid 
crystal ] with the generating understood. 
Generating of such turbulence reduces a 
viewing-angle property and a color property 
further. Such a problem is solved in the 27th 
example explained below. 
[0142] Drawing 114 is drawing showing the 
example of the pattern which repeats the 
projection of the straight line shown in the 
1st example. This projection pattern was 
repeated in the pitch predetermined in the 
projection of fixed height with fixed width of 
face, therefore, the drawing 114 - the width 
of face 1 and Gap m of a projection - 
respectively fixed value 11 ml it is . In 
addition, although an example which is 
different by the projection formed in one 
substrate about the width of face of a 
projection and the projection formed in the 
substrate of another side is shown, about the 
projection formed for every substrate, width 
of face 1 is fixed. Moreover, it was fixed also 
about height [ of a projection ] h. 
[0143] Drawing 115 is drawing showing the 
wavelength dispersion property of the 
optical anisotropy of the used liquid crystal. 
Short wavelength is known by that 
retardation deltan becomes large like 
illustration. Therefore, retardation deltan 
becomes large in the order of a blue (B) pixel, 
a green (G) pixel, and a red (R) pixel, and a 
difference arises in retardation deltan while 
passing a liquid crystal layer by the color. 
The thing small as much as possible of this 
difference is desirable. 

[0144] Drawing 116 is drawing showing the 



projection pattern of the 27th example of 
this invention, the 27th example - blue (B) 
pixel 13B - green - by each pixel of (G) pixel 
13G and (Red R) pixel 13R, although the 
width of face 1 of a projection is the same, the 
gap m of a projection is made into a different 
value, concrete - m - Bpixell3B - ml G 
pixel 13G - m2 Rpixell3R - m3 carrying out 

**** ml > m2 >m3 it is . 
[0145] The effect of the electric field vector 
which a liquid crystal molecule receives 
becomes strong, and can control the problem 
of the electric field vector accompanying a 
drive, so that the gap m of a projection is 
small. Drawing 117 is drawing showing the 
result of having changed the gap of the 
projection by the relation between applied 
voltage and permeability, and having 
measured it, and since a numerical aperture 
will increase so much if Gap m becomes 
large, permeability's improves. Since the 
wavelength dispersion property of the 
optical anisotropy of liquid crystal is as in 
drawing 115, by changing the gap m of a 
projection for every color pixel, as shown in 
drawing 116, it can make small the 
difference of retardation deltan while 
passing a liquid crystal layer by the color, 
and can improve a color property. 
[0146] Drawing 118 is drawing showing the 
projection pattern of the 28th example of 
this invention, the 28th example - blue (B) 
pixel 13B - green - by each pixel of (G) pixel 
13G and (Red R) pixel 13R, although the gap 
m of a projection is the same, width of face 1 
of a projection is made into a different value. 
The effect is the same as the 27th example. 
Drawing 119 is drawing showing the 
projection pattern of the 29th example of 
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this invention. In the 29th example, it sets 
in each pixel, and is the value ml small in 
the field near the gate bus line of a top and 
the bottom about the gap m of a projection. 
It carries out and is the big value m2 in a 
central field. It is carrying out. [ near /, such 
as a gate bus line and a data bus line, / the 
bus line ], by the electric field vector 
accompanying a drive, the domain which 
falls on the condition that a liquid crystal 
molecule does not fit a display may occur, 
and this was reducing display quality. Effect 
of the electric field vector which narrows the 
gap of a projection in the field near a gate 
bus line in the 29th example, and a gate bus 
line generates is made hard to be influenced. 
Generating of the domain which is not 
desirable is controlled by this, and display 
quality improves. In addition, since the part 
numerical aperture will fall and it will 
become dark if the gap of a projection is 
narrowed, the larger one of the gap of the 
projection from the point of a numerical 
aperture is good. By making it a projection 
pattern like the 29th example, the effect of 
the electric field vector which makes decline 
in a numerical aperture the minimum and a 
gate bus line generates can be reduced. 
[0147] Drawing 120 is drawing showing the 
pixel structure at the time of actually 
realizing the projection pattern of the 29th 
example of drawing 119. Drawing 121 is 
drawing showing the projection train of the 
30th example of thi6 invention. Like 
illustration, the height of a projection is 
gradually changed in the 30th example. 
Drawing 124 is drawing showing change of 
the permeability of the black condition as 
opposed to [ in drawing 125 ] the height of a 



projection for change of the permeability of 
the white condition as opposed to the height 
of a projection for change of applied voltage 
when change of applied voltage when 
drawing 122 changes the height of a 
projection, and the relation of permeability 
changes the height of a projection in 
drawing 123, and the relation of a contrast 
ratio. It is the result of 7.5 micrometers, 15 
micrometers, and eel thickness setting to 
about 3.5 micrometers the width of face and 
the gap of a resist in which these drawings 
form a projection, respectively, setting the 
height of a resist to 1.537 micrometers, 
1.600 micrometers, 2.3099 micrometers, and 
2.4486 micrometers, and measuring 
permeability and a contrast ratio with an 
experimental device. 

[0148] If a resist becomes high, according to 
it, white condition (at time of 5V impression) 
permeability will also increase from this 
result. Since this has the large projection 
which bears the auxiliary role for making 
liquid crystal incline, it is considered to be 
for a liquid crystal molecule to fall more 
certainly. The more the height of a projection 
also increases the permeability (leakage 
light) in a black condition (at the time of no 
voltage impressing), the more it increases. 
This is not so desirable in order to act in the 
direction on which black level is dropped. 
Therefore, since contrast (white brightness / 
black brightness) falls so that a projection 
becomes high, a protection -from -light 
material is used as a material of a projection, 
and, as for the height of a projection, it is 
desirable not to make it not much high. 
[0149] make it any - since the orientation 
condition of liquid crystal is changeable by 
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changing the height of a projection, a better 
display is attained by changing the height of 
a projection for every color pixel, adjusting a 
color property or setting up the height of a 
suitable projection according to distance 
with a bus line. For example, in R pixels, the 
height of a projection is made high, the 
height of a projection is made small in order 
(G pixels and B pixels), or into 1 pixel, near 
the bus line, it is high in the height of a 
projection and the height of a projection is 
made low in the center section. 
[0150] In addition, even if it increased the 
height of a projection to the same height as 
eel thickness, it checked once that a screen 
display was possible satisfactory, therefore, 
the height of a projection is shown in (l) of 
drawing 126 - as - eel thickness - the same 

or as shown in (2) of drawing 126, a 
projection can be prepared in the location 
where two substrates counter, and the role 
of a panel spacer can be made a projection 
by making it the sum of those height become 
the same as eel thickness. 
[0151] Drawing 127 is drawing showing the 
projection pattern of the 31st example. Here, 
as shown in (l) of drawing 127, the side 
specifies the inclination of the side of a 
projection on the square theta with a 
substrate (electrode) to make. Suppose that 
this angle is called a taper angle. In the 31st 
example, the taper angle theta of projection 
20 presupposes that some values can be 
taken as shown in (2) of drawing 127. 
Generally, the orientation condition that 
liquid crystal falls becomes good, so that the 
taper angle theta is large. Therefore, since 
the orientation condition of liquid crystal is 
changeable by changing the taper angle 



theta, a better display is attained by 
changing the taper angle theta for every 
color pixel, adjusting a color property or 
setting up the suitable taper angle theta 
according to distance with a bus line. For 
example, in R pixels, it is large in the taper 
angle theta, and the taper angle theta is 
made small in order (G pixels and B pixels), 
or near the bus line, it is large in the taper 
angle theta in 1 pixel, and the taper angle 
theta is made small in the center section. 
[0152] since the orientation restraining force 
of a projection changes by changing the gap 
of a projection, width of face, height, a taper 
angle, etc. as explained above - every color 
pixel - or these conditions are changed 
within 1 pixel, it distinguishs between the 
orientation restraining force of a projection 
partially, and it becomes possible to bring 
the viewing angle property and speed of 
response of liquid crystal close to an ideal 
condition. As shown in drawing 115, the 
retardation of liquid crystal is dependent on 
wavelength. Then, while raising the 
brightness of a white display paying 
attention to this property, the example of the 
liquid crystal panel which realized the speed 
of response high about all color pixels is 
explained. 

[0153] First, the wavelength dependency of 
VA method is explained briefly Drawing 128 
is drawing showing change by voltage 
impression of the twist angle of a liquid 
crystal layer at the time of giving a twist 
angle by the liquid crystal display panel of a 
perpendicular orientation (VA) method 
using the liquid crystal (n mold liquid 
crystal) which has a negative dielectric 
anisotropy. At the time of no voltage 
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impressing, on one substrate surface, 
orientation is carried out in the direction of 
90 degrees, and orientation is carried out in 
the direction of 0 times, and it is twisting 90 
degrees in the substrate surface of another 
side. Although only the liquid crystal 
molecule near the substrate surface will 
twist along with the achoring energy on the 
surface of a substrate if voltage is impressed 
in this condition, in the other layer, the twist 
hardly occurs. Therefore, it does not become 
rotatory-polarization (TN) mode 
substantially, but becomes birefringence 
mode. Drawing 129 is drawing showing 
change of the relative luminance 
(permeability) to change of retardation 
deltand in TN mode and birefringence mode. 
Like illustration, birefringence mode shows 
a steeper permeability property to deltand of 
liquid crystal compared with TN mode. As 
mentioned above, in the perpendicular 
orientation liquid crystal using n mold liquid 
crystal, a polarizing plate is used as a 
crossing Nicol's prism, and it is considering 
as the white display at the time of a black 
display and voltage impression at the time 
of no voltage impressing. 
[0154] Drawing 130 is drawing showing 
change of the permeability to change of 
deltand in each wavelength (R:670nm, 
G*550nm, B'450nm). If permeability sets the 
thickness of a liquid crystal layer as the 
greatest deltand from this drawing to 
deltand from which the brightness in a 
white display serves as max, i.e., the 
wavelength of 550nm, since the 
permeability to 450nm will become low too 
much, the thickness of a liquid crystal layer 
was set up thinness from the thickness 



which can be found from brightness max, 
and coloring in a white display has been 
pressed down. Therefore, the brightness in a 
white display is dark compared with TN 
mode, and in order to obtain white 
brightness equivalent to the liquid crystal 
display panel in TN mode, it is necessary to 
make back light brightness bright. However, 
for making back light brightness bright, it is 
necessary to enlarge power consumption of 
lighting, and the applicability of a panel will 
be limited, since [ moreover, ] the 
permeability to 450nm becomes low too 
much compared with TN mode when 
thickness of a liquid crystal layer is 
thickened by white brightness serious 
consideration ■■ a white display - setting a 
panel - **** stripes with yellow ■■ it might 
be unacquainted and there was a problem. 
[0155] on the other hand, in order to extend 
a visual field range, adding a phase contrast 
film was performed, but when the thickness 
of a liquid crystal layer became thick, color 
change of the direction of a polar angle 
(right and left) became large, and even when 
the retardation value of a phase contrast 
film was the same, there was a problem that 
the color difference became larger. So, in the 
32nd example, the thickness of the liquid 
crystal layer of each color pixel is set up 
according to an individual so that 
permeability may serve as max at the time 
of driver voltage impression. A difference 
arises in a speed of response, and when 
action indication is performed, it becomes 
impossible however, to display a color tone 
correctly, if the thickness of a liquid crystal 
layer differs. So, in setting the thickness of a 
liquid crystal layer as a different value for 
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every color pixel, the means which makes 
the speed of response of liquid crystal 
homogeneity is needed. 
[0156] Drawing 131 is drawing showing 
change of the liquid crystal speed of 
response to the gap of the projection or slit 
at the time of setting up deltand of a liquid 
crystal layer so that the permeability 
greatest on three sorts of above-mentioned 
wavelength may be obtained in a liquid 
crystal layer. A liquid crystal speed of 
response falls as the thickness of a liquid 
crystal layer becomes thick. In the LCD 
panel of VA method which controls 
orientation using a projection, although a 
liquid crystal speed of response changes 
with the dielectric constant of a projection, a 
projection configuration, the gaps of a 
projection, etc., if a dielectric constant, the 
configuration of a projection, and height are 
fixed, a speed of response will become quick, 
so that the gap of a projection becomes 
narrow. It is drawing 131, for example, in 
order to set the speed of response of liquid 
crystal to 25ms, the gap of a projection or a 
slit is known by that it is necessary to set it 
as 25 micrometers in G pixels, and to set it 
as 20 micrometers by B pixels at 30 
micrometers by R pixels. 
[0157] Moreover, drawing 132 is drawing 
showing a projection or change of the 
numerical aperture to the gap of a slit. In R 
pixels, in 20 micrometers, when it is set as 
25 micrometers in G pixels and set as 30 
micrometers in B pixels, a numerical 
aperture becomes 80%, 83.3%, and 85.7%, 
and a difference produces the gap of a 
projection or a slit from drawing 131 at a 
numerical aperture, respectively. While 



setting up according to the individual so 
that permeability might serve as max in the 
thickness of the liquid crystal layer of each 
color pixel in the 32nd example in 
consideration of the above point at the time 
of driver voltage impression, the area of 
each color pixel was changed so that the gap 
of a projection might be adjusted, the speed 
of response in each color pixel might be 
made in agreement and a numerical 
aperture might be further in agreement. 
[0158] Drawing 133 is drawing showing the 
panel structure of the 32nd example. Like 
illustration, there was no R pixel portion in 
both substrates 16 and 17, and a G pixel 
portion is 0.55 micrometers in thickness, 
and formed the structure 71 whose 
thickness of a B pixel portion is 1.05 
micrometers. This thickness computed 
optimum conditions by the simulation about 
the birefringence mode of VA method in 
which n mold liquid crystal was used, 
furthermore, the height of projection 20A 
by R pixels, it was made 1.9 micrometers by 
G pixels, and was made 2.45 micrometers by 
B pixels at 1.4 micrometers, furthermore, 
the gap of a projection - by R pixels, it was 
made 25 micrometers by G pixels, and was 
made 20 micrometers by B pixels at 30 
micrometers. Furthermore, B pixels : G 
pixels : R pixels surface ratio was set to 
1:1.03:1.07. That is, pixel area was made 
into R pixels > G pixels > B pixels order. 
[0159] Acrylic resin was used for the 
structure 71, and after applying the resist so 
that it might become the thickness of 
1.4micro by B pixels, it considered it as the 
projection with a width of face of 5 
micrometers by the photolithography. 
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Moreover the perpendicular orientation film 
was applied, the 3.6-micrometer spacer was 
sprinkled, the seal was formed, and liquid 
crystal after hardening was poured in for 
lamination and a seal, thus, the thickness of 
a liquid crystal layer - by R drawing, it is 
set to 4.6 micrometers in G pixels, and is set 
3.6 micrometers to 5.7 micrometers by B 
drawing. 

[0160] Drawing 134 is drawing showing the 
panel structure of the modification of the 
32nd example which formed the projection 
in the CF substrate 16 and formed the slit 
21 in the pixel electrode 13 of the TFT 
substrate 17. In this modification, there was 
no R pixel portion in the CF substrate 16, 
and a G pixel portion is 1.1 micrometers in 
thickness, and formed the structure 71 of 
the acrylic resin whose thickness of a B pixel 
portion is 2.1 micrometers. After applying so 
that it might become the thickness of 
1.4micro by B pixels about a resist on it, it 
considered as the projection with a width of 
face of 5 micrometers by the 
photolithography, thereby - the height of a 
projection - by R pixels, it is set to 2.5 
micrometers by G pixels, and is set to 1.4 
micrometers to 3.5 micrometers by B pixels, 
the gap of projection 20A and a slit - by R 
pixels, it was made 25 micrometers by G 
pixels, and was made 20 micrometers by B 
pixels at 30 micrometers. B pixels • G pixels : 
R pixels surface ratio was set to l: 1.03: 1.07. 
[0161] The biaxial phase contrast film 
(retardation value of 320nm of the thickness 
direction) which set the panel of the 32nd 
example manufactured as mentioned above 
and its modification by deltand of a Gpixel 
liquid crystal layer was added, and the color 



difference in panel permeability, an angle of 
visibility, and the direction of a polar angle 
(0 times [ -80 ]) was measured. The result is 
shown in drawing 252. In addition, Example 
A shows the 32nd example, Example B 
shows a modification, and drawing 252 
shows the measurement result in the 
conventional example which changed the 
thickness of a liquid crystal layer as a 
reference value. 

[0162] In order to gather permeability as 
shown in drawing 252, and the conventional 
example 1 shows, if thickness of a liquid 
crystal layer is thickened, the permeability 
(brightness) in a transverse plane will be 
made highly, but since the optical path 
length becomes long in the direction of a 
polar angle, the permeability of each 
wavelength is changed sharply and the color 
difference becomes large. On the other hand, 
by the panel of the 32nd example and its 
modification, in order to equalize the speed 
of response of liquid crystal, projection or 
gap width of face of a slit is narrowed by G 
pixels with R pixels, and the part 
permeability with a low numerical aperture 
is falling from the conventional example 2. 
However, since the thickness of each liquid 
crystal layer is set up so that it may become 
permeability max at the time of driver 
voltage impression (white display), the color 
difference in the direction of a polar angle is 
small. 

[0163] White brightness can be made bright 
just like TN mode, without coloring a panel 
in the large angleofvisibility range, if it is 
the panel of the 32nd example and its 
modification. Moreover, since the liquid 
crystal speed of response is equalized 
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according to the thickness of a liquid crystal 
layer, even when a movie display is 
performed, the good display of color 
reproduction nature is obtained. Next, the 
structure form of a projection is explained. 
[0164] When forming a.projection on the 
electrode 12 of the CF substrate 16 and the 
TFT substrate 17, and 13, after forming an 
electrode by the ITO film, it is possible to 
apply a resist and to carry out pattern 
NINGU by the photolithography. If it is this 
method, since it can make with well-known 
technology, explanation is omitted here. 
When making a projection by the above 
methods, it will be necessary to establish the 
production process for forming a projection 
pattern independently. If a projection can be 
formed in a TFT substrate, using the 
conventional production process as it is, the 
increment in a production process can be 
prevented. When it is possible to carry out 
patterning of the insulating layer used at 
the conventional production process further, 
and to leave a projection pattern, in forming 
an insulating projection and forms a 
conductive projection, it is possible to carry 
out patterning of the conductive layer used 
at the conventional production process 
further, and to leave a projection pattern. 
[0165] Drawing 135 is drawing showing the 
structure of the TFT substrate of the 33rd 
example. It is the structure for forming an 
insulating projection in the 33rd example 
using the insulating layer used at the 
conventional production process. With this 
structure, the ITO electrode 13 is formed 
first, an insulating layer is formed on it, and 
the portion of the ITO electrode 13 is 
removed. At this time, it leaves the portion 



of projection 68. Furthermore, although the 
gate electrode 31 is formed, and an 
insulating layer is formed further and 
removed except a required portion, if the 
thickness of a projection is required at this 
time, it will leave the portion of projection 68. 
The rest forms a data bus line and TFT as 
usual. A reference number 41 is a drain 
electrode (data bus line), 65 is a channel 
protective coat by a diagram, it is a wiring 
layer for 66 to separate an element, and 67 
is the layer of a transistor of operation. The 
ITO electrode 13 and a source electrode are 
connected by the hole. 
[0166] Drawing 136 is the example of the 
projection pattern manufactured in the 33rd 
example, is the parallel projection of the 
shape of a straight fine for (l) to form two 
orientation division fields, and is a zigzag 
projection for (2) to form four orientation 
division fields. In drawing, the portion 
shown with a reference number 68 is 
equivalent to a projection, and 69 is 
equivalent to a pixel portion. Drawing 137 is 
drawing showing the panel structure of the 
34th example. It is the structure for forming 
a conductive projection in the 34th example 
using the conductive layer used at the 
conventional production process. With this 
structure, the TFT protection-from -light 
metal layer 70 for shading TFT first is 
formed, an insulating layer is formed on it, 
and the ITO electrode 13 is formed further. 
Furthermore, an insulating layer is formed, 
a data bus line and the source 41 of TFT, and 
a drain 42 are formed, and an insulating 
layer 72 is formed on it. And although the 
layer of the gate electrode 31 is formed and 
this layer is removed except for the portion 



of a gate electrode, it leaves partial 20B of a 
projection then. 

[0167] Drawing 138 is the example of the 
projection pattern manufactured in the 34th 
example, is the parallel projection of the 
shape of a straight line for (l) to form two 
orientation division fields, and is a zigzag 
projection for (2) to form four orientation 
division fields. In drawing, the portion 
shown by reference number 20B is 
equivalent to a projection. A reference 
number 35 is CS electrode. Although the CS 
electrode 35 is prolonged along with the 
edge of a pixel electrode so that it may act as 
a black matrix, it is separated with 
projection 20B. Although the CS electrode 
35 becomes a certain voltage to the pixel 
electrode (ITO electrode) 13, this is because 
there is a possibility of having a bad 
influence on the orientation of liquid crystal, 
when this voltage is impressed to projection 
20B. 

[0168] Drawing 139 is drawing showing the 
production process which manufactures the 
TFT substrate of the panel of the 35th 
example. As shown in (l), pattern NINGU of 
the gate electrode 31 is carried out on a glass 
substrate 17. Next, the SiNx layer 40, the 
amorphous silicon (alpha-Si) layer 72, and 
the SiNx layer 65 are formed in order. 
Furthermore, as shown in (2), it leaves only 
the portion of a channel protective coat and 
the SiNx layer 65 is etched to the alpha Si 
layer 72. Furthermore, n+ An alpha-Si layer 
and the Ti/aluminum/Ti layer equivalent to 
a data bus line, the source 41, and a drain 42 
are formed, and it etches so that it may 
leave only the portion which is equivalent to 
a data bus line, the source 41, and a drain 42 



JP11-258606 

in pattern NINGU. As shown in (4), after 
forming the SiNx layer equivalent to the last 
protective coat 43, it leaves the portions 43B 
and 40B equivalent to a portion and a 
projection required for an insulation, and 
etches to the surface of a glass substrate 17. 
At this time, the contact hole of the source 
electrode 41 and a pixel electrode is also 
formed in coincidence. Under the present 
circumstances, the source electrode 41 
becomes an etching stopper. Furthermore, 
pattern NINGU of the ITO electrode layer is 
formed and carried out, and the pixel 
electrode 13 is formed. Therefore, the height 
of a projection serves as the SiNx layer 40 
and the sum of the last protective coat 43. 
[0169] Drawing 140 is drawing showing the 
structure of the modification of the panel of 
the 35th example, and when etching the 
SiNx layer equivalent to the last protective 
coat 43, it is etched to the upper surface of 
the SiNx layer 40. Therefore, the height of a 
projection is the thickness of the last 
protective coat 43. Drawing 141 is drawing 
showing the production process which 
manufactures the TFT substrate of the 
panel of the 36th example. As shown in (l), 
pattern NINGU of the gate electrode 31 is 
carried out on a glass substrate 17. Next, 
pattern NINGU of the ITO electrode layer is 
formed and carried out, and the pixel 
electrode 13 is formed. As shown in (2), the 
SiNx layer 40, the amorphous silicon 
(alpha-Si) layer 72, and the SiNx layer 65 
are formed in order. Furthermore, it leaves 
only the portion of a channel protective coat 
and the SiNx layer 65 is etched to the 
alpha-Si layer 72. Furthermore, n+ The 
alpha Si layer 73 is formed. As shown in (3), 
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it leaves partial 40B equivalent to a 
required portion and a required projection, 
and etches to the surface of the pixel 
electrode 13. As shown in (4), the 
Ti/aluminum/Ti layer equivalent to a data 
bus line, the source 41, and a drain 42 is 
formed, and pattern NINGU is carried out 
so that it may leave only the portion 
equivalent to a data bus line, the source 41, 
and a drain 42. And it is n+, using a data 
bus line, the source 41, and a drain 42 as a 
mask. The alpha-Si layer 73 and the 
alpha-Si layer 72 are etched. As shown in (5), 
after forming the SiNx layer equivalent to 
the last protective coat 43, it leaves the 
portions 43B and 40B equivalent to a 
portion and a projection required for an 
insulation, and etches to the surface of the 
pixel electrode 13. 

[0170] As mentioned above, although the 
example about manufacture of projection 
20B by the side of the TFT substrate 17 was 
explained, there are various kinds of 
modifications according to the structure of 
the TFT substrate 17 etc. make it any - a 
manufacturing cost can be reduced by using 
with the process of other portions of the TFT 
substrate 17 in common, and manufacturing 
a projection. As already explained, since the 
direction of the orientation regulation by the 
slant face and the direction of the projection 
of the dielectric prepared on the electrode of 
the orientation regulation by the electric 
field for a height correspond, it has the 
advantage that the stable orientation is 
obtained. However, a projection is the 
dielectric prepared on the electrode, since an 
orientation film is formed on it, in 
inter electrode [ of a pair ], the inside of a 



liquid crystal cell serves as unsymmetrical 
structure, and a charge tends to collect with 
impression of voltage. Therefore, residual 
DC voltage became high and there was a 
problem that the phenomenon called the 
so-called "seizure" occurred. 
[0171] Drawing 142 is drawing showing the 
relation between the thickness of the 
dielectric on an electrode, and the 
magnitude of residual DC voltage, and (l) is 
the graph which shows the relation and it 
shows the portion in which (2) is equivalent 
to thickness d of a dielectric, and the 
location where "seizure" occurs. As the 
perpendicular orientation film 22 is also a 
dielectric and is shown in (2) of drawing 142, 
the height of a projection and the sum of the 
perpendicular orientation film 22 are 
equivalent to thickness d of a dielectric. As 
shown in (l) of drawing 142, residual DC 
voltage increases with the increment in d. 
Therefore, it is easy to generate seizure in 
the portion of projection 20 shown in (2) of 
drawing 142. This is also the same as when 
forming a hollow with a dielectric on an 
electrode like the 18th example of drawing 
95. It is made for such a problem not to occur 
in the 37th example explained below. 
[0172] Drawing 143 is drawing showing the 
projection structure of the 37th example, (l) 
is the perspective diagram of projection 20 
and (2) is a cross section. Like illustration, 
projection 20 has width of face of 7 
micrometers, and width of face on top is 
[ height ] about 11.5 micrometers in about 5 
micrometers. Besides, many detailed holes 
are established in the field. The diameter of 
this detailed hole is 2 micrometers or less. 
Drawing 144 is drawing showing the 
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structure form of the projection (CF 
substrate side) which has the 
above-mentioned detailed hole. As shown in 
(l), the glass substrate with which the 
counterelectrode 12 of an ITO film was 
formed is washed. As shown in (2), on it, 
sensitization resin (resist) and the resist 
layer 351 is formed. [ apply and ] As shown 
in (3), the mask pattern 352 which 
penetrates portions other than a projection 
and the portion of a hole is stuck, and it 
exposes. The projection 20 as developed this 
and shown in (4) was obtained. Furthermore, 
if BEKU, projection 20 will contract, and as 
shown in (5), the side will turn into a slant 
face. 

[0173] When what formed the detailed hole 
in the projection as mentioned above, and 
the substrate which is not formed were 
assembled and residual DC voltage was 
measured by flicker method of elimination 
(DC-3V and AC:2.5 V and the temperature C 
of 50 degrees, DC impression time amount 
10 minutes), when a detailed hole was 
formed, it was 0.09V, and it was 0.25V when 
the detailed hole was not formed. Thus, 
since residual DC voltage is reduced, seizure 
stops being able to occur easily. 
[0174] Orientation of the liquid crystal 
molecule is carried out at right angles to 
slant faces, such as a projection, and it 
carries out orientation at right angles to 
electric field. However, when the gap of a 
projection became small to the degree of the 
above-mentioned detailed hole, it turned out 
that orientation will not be carried out to the 
slant face of a detailed portion. Therefore, in 
the portion of the upper surface of a 
projection, orientation is carried out 



according to it in response to the effect of the 
orientation by the slant face of both sides. 
Drawing 145 is drawing showing the 
projection structure of the 38th example. In 
the 38th example, the slot where thickness 
with a width of face of 3 micrometers is thin 
was established in the bottom of projection 
20B of 7.5-micrometer width of face by the 
side of a TFT substrate. Furthermore, the 
protection-from -light layer 34 of chromium 
nature is formed in the bottom of projection 
20B. Such projection 20B can be 
manufactured by the same method as the 
37th example. It is 0.10V and the result 
comparable as the 37th example was 
obtained by the result of having measured 
residual DC voltage with the projection 
structure of the 38th example. 
[0175] Although a liquid crystal molecule 
may not carry out orientation in the 
direction perpendicular to a substrate in the 
portion of a slot at the time of no voltage 
impressing but a perpendicular stacking 
tendency may deteriorate like illustration 
with the projection structure of the 38th 
example, since the protection-from-light film 
34 is formed and the leakage light by the 
abnormalities in orientation of this portion 
is shaded, contrast does not fall. Next, it 
investigated about the cross- section 
configuration of the projection made from 
the resist. Usually, the resist is carrying out 
the cross- section configuration as shown in 
(1) of drawing 146 immediately after 
patterning. However, in the case of the 
method of this invention, the orientation by 
which the cross section of the 
boiled-fish-paste (cylinder) form which had a 
gently- sloping inclination somewhat as a 
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cross-section configuration was stabilized 
more is obtained. The substrate immediately 
after patterning was calcinated by 
200degreeC, and it was made to change to a 
configuration as shows the cross-section 
configuration of a resist to (2) of drawing 146 
here. Drawing 147 is drawing showing 
change of the cross-section configuration of 
the resist when changing the temperature 
which calcinates the resist which carried out 
patterning. Even if it raised burning 
temperature more than 150-degreeC, the 
change beyond it of a cross-section 
configuration was small. 
[0176] It is [ besides changing the 
cross-section configuration of a resist / 
another / important ] reasonable to have 
calcinated the resist by 200-degreeC. The 
resist used for the prototype will react with 
the solvent of an orientation film only by 
performing the usual baking processing 
(135-degree-C 40 minutes), and the reason 
will melt. In this example, the resist is 
calcinated at a temperature high beforehand 
enough before orientation film formation, 
and it prevented reacting with an 
orientation film. 

[0177] In addition, in examples which create 
the projection explained until now, such as 
the 1st example, a resist is calcinated by 
200-degreeC, the cross-section configuration 
of a resist is made into the shape of boiled 
fish paste, and the data explained until now 
is also twisted to the projection pattern of a 
boiled-fish-paste-like cross-section 
configuration. In the above-mentioned 
example, although the cross-section 
configuration of a resist was made into the 
boiled-fish-paste (cylinder) form with 
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burning temperature, depending on the line 
breadth of a resist, it becomes nature and a 
boiled-fish-paste form. Drawing 148 is 
drawing showing the line breadth of a resist, 
and the relation of a cross-section 
configuration. Line breadth has nature and 
a desirable boiled-fish-paste form in about 5 
micrometers. From now on, if it is about 7 
micrometers or less in line breadth, it will be 
thought that the resist of the cross-section 
configuration of a natural boiled-fish-paste 
form is obtained. With the present 
equipment, although the line breadth of 5 
micrometers is realistic, it is thought that 
the same orientation is theoretically 
obtained with the engine performance of an 
aligner even if it is submicron line breadth. 
[0178] a projection - the TFT flattening 
agent made from JSR -- when generated 
using positive type photoresists, such as 
HRC135, the surface had inadequate 
wettability with the material of a 
perpendicular orientation film, the material 
of the applied perpendicular orientation film 
was crawled, and the problem that a 
perpendicular orientation film was not 
formed on the surface of a projection 
occurred. Drawing 149 is a cross section of 
• the panel at the time of using a projection as 
a domain regulation means, and is drawing 
showing the situation of a height. As shown 
in (l) of drawing 149, a color filter, a bus line, 
etc. are formed on substrates 16 and 17, and 
the ITO electrodes 12 and 13 are formed 
further. Projections 20A and 20B are formed 
on it, and the material of the perpendicular 
orientation film 22 is applied on the ITO 
electrode 12 including Projections 20A and 
20B, and 13. However, the surface of the 
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photoresist of Projections 20A and 20B had 
inadequate wettability with the material of 
a perpendicular orientation film, as shown 
in (2) of drawing 8, it crawled the material of 
the applied perpendicular orientation film, 
and the problem that the perpendicular 
orientation film 22 was not formed in the 
surface of Projections 20A and 20B had 
generated it. Such a problem is solved in the 
39th example. 

[0179] In the 39th example, the surface of a 
projection is processed so that the material 
of a perpendicular orientation film may 
make it easy to be attached to the surface of 
a projection. It is possible to form detailed 
irregularity on the surface of a projection as 
processing the material of a perpendicular 
orientation film makes it easy to be attached 
to the surface of a projection, and to raise 
the spreading nature of the material of an 
orientation film, or to raise wettability with 
the material of the perpendicular 
orientation film of the surface of a projection. 
If detailed irregularity is formed on the 
surface of a projection, when the material 
liquid of an orientation film collects 
especially on the portion of concave, 
crawling of the material of the orientation 
film on the surface of a projection will be 
reduced, as the concavo-convex formation 
method - chemical preparation and physical 
processing ~ it is as chemical preparation 
- ashing processing is effective. 
[0180] drawing explaining an example of the 
manufacture method of a projection [ in / in 
drawing 150 / the 39th example ] - it is - 
ashing it is the example which uses 
processing. As shown in (l) of drawing 150, 
projection 20 is formed using the 



above-mentioned photoresist on an electrode 
(in this case, a counterelectrode 12 is 
sufficient although it is the pixel electrode 
13.) 13. For example, projection 20 has the 
shape of a stripe with a width of face [ of 10 
micrometers ], and a height of 1.5 
micrometers. Annealing treatment of this is 
carried out and a cross section is made into 
the shape of boiled fish paste, this substrate 
- a well-known plasma asher - the 
projection surface - ashing - it processes. Of 
such plasma ashing processing, a detailed 
hollow as shown in (2) of drawing 150 is 
formed in the projection surface. In this way, 
the obtained substrate is washed and dried 
and perpendicular orientation material is 
applied using a printing machine. At this 
time, of the effect of the irregularity formed 
on the projection, crawling of orientation 
material does not happen, but as shown in 
(3) of drawing 150, a perpendicular 
orientation film is formed all over a 
projection. Then, a production process is 
advanced in the same process as the usual 
multi-domain VA method. In this way, the 
obtained liquid crystal display has a good 
display property without the poor display by 
crawling of an orientation film. 
[0181] ashing - as processing, there is other 
ozone ashing processing and the effect as 
plasma ashing processing that this was also 
the same was acquired. Brush washing of 
the substrate is carried out after the 
annealing treatment of a projection, using 
substrate ******** as a method of forming 
irregularity physically. Thereby, stripe-like 
irregularity is formed on a projection. 
Rubbing is carried out with the rubbing 
roller 210 which has fiber 211 on the surface, 
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or as a method of forming irregularity 
physically, otherwise, as shown in (l) of 
drawing 151, as shown in (2), the irregular 
roller 213 is pushed against the substrate 
with which the projection 20 was formed, 
and there is the method of imprinting the 
irregularity of a roller 213. 
[0182] Drawing 152 is drawing explaining 
the processing which irradiates ultraviolet 
rays as processing which raises wettability 
with the material of the perpendicular 
orientation film on the surface of a 
projection. As explained until now, the same 
projection 20 as drawing 150 is formed by 
the photoresist on a substrate. Excimer UV 
irradiation equipment is used for this 
substrate, and they are 1000 m J/cm2 in the 
environment of 20% or more of oxygen 
densities. With an exposure, ultraviolet rays 
with a dominant wavelength of 172nm are 
irradiated. Thereby, the wettability to the 
material of a substrate and the 
perpendicular orientation film on a 
projection improves. In this way, the 
obtained substrate is washed and dried and 
perpendicular orientation material is 
applied using a printing machine. At this 
time, of the wettability improvement effect 
by ultraviolet rays, crawling of orientation 
material does not happen but a 
perpendicular orientation film is formed all 
over a projection. Then, a production process 
is advanced in the same process as the usual 
multi-domain VA method. In this way, the 
obtained liquid crystal display has a good 
display property without the poor display by 
crawling of an orientation film. Drawing 153 
is a graph which shows change of the rate of 
crawling of the material of the 



perpendicular orientation film when 
changing the conditions of the ultraviolet 
rays which irradiate the projection formed 
by the photoresist, (l) of drawing 153 is a 
graph with which wavelength and an 
exposure show relation with a rate soon. Its 
time of 200nm or less is effective, and the 
wavelength of ultraviolet rays has a very 
small improvement effect, when it is the 
wavelength beyond it. Moreover, when the 
wavelength of ultraviolet rays is 200nm or 
less, it is 1000 mJ/cm2. It stopped 
generating crawling in an exposure. (2) of 
drawing 153 - wavelength - ultraviolet rays 
200nm or less - 1000 mJ/cm2 The oxygen . 
density when glaring is a graph which 
shows relation with a rate soon. In the 
environment where an oxygen density is low, 
since sufficient quantity of ozone does not 
occur, it is thought that an improvement 
effect is small. Therefore, wavelength is 
ultraviolet rays 200nm or less in the 
environment of 20% or more of oxygen 
densities 1000 m J/cm2 Glaring above is 
desirable. 

[0183] As equipment which wavelength 
makes generate ultraviolet rays 200nm or 
less, there is a low-pressure mercury lamp 
other than above excimer UV irradiation 
equipment, and this may be used. Moreover, 
in the above-mentioned processing, although 
substrate washing and desiccation were 
performed after the exposure of ultraviolet 
rays, it may be made to irradiate ultraviolet 
rays after substrate washing and desiccation. 
In this case, since the exposure of ultraviolet 
rays is performed just before orientation 
film printing, reduction of the wettability 
improvement effect by the neglect and 
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washing after an exposure can be prevented. 
[0184] Moreover, if an orientation film is 
formed after applying a silane coupling 
agent, an orientation film solvent, etc. before 
spreading of an orientation film, crawling on 
a projection will be improved sharply. BEKU 
(annealing) processing of the substrate is 
carried out, and, specifically, the 
configuration of a projection is used as a 
boiled-fish-paste mold as shown in drawing 
146. A hexa methyl disilane (HMDS) is 
applied after washing this substrate using a 
spinner. Perpendicular orientation material 
is applied to this using a printing machine. 
Thereby, the perpendicular orientation film 
was formed good on the surface of the 
projection. In addition, you may make it 
apply N methyl pyrrolidone (NMP) instead 
of HMDS. Furthermore, even if it is made to 
carry out within the NMP ambient 
atmosphere which had printing of a 
perpendicular orientation film sealed, a 
perpendicular orientation film can be 
formed good on the surface of a projection. In 
addition, if it considers as the solvent 
applied before formation of a perpendicular 
orientation film, various ****s, for example, 
the gamma*butyrolactone which is the 
solvent of a perpendicular orientation film, 
butyl cellosolve, etc. can be used. 
[0185] Drawing 154 is drawing explaining 
an example of the manufacture method of 
the projection in the 39th example, and is an 
example (example by the side of CF 
substrate) which forms a projection with the 
material which distributed the particle. As 
shown in (l), particle size applies the 
positive type photopolymer (resist) 355 in 
which the particle 357 of an alumina 0.5 



micrometers or less was made to mix 5 to 
20% on an electrode 12. As shown in (2), 
negatives are exposed and developed to this 
using the photo mask 356 which shades a 
part for a height Furthermore, if BEKU, 
projection 20A as shown in (3) will be 
obtained. The particle 357 of an alumina 
projects in the surface of this projection 20A, 
or irregularity with the hole detailed on 
formation now a cage, and the surface where 
the particle 357 of an alumina was missing 
is formed in it. Therefore, the wettability 
when applying a perpendicular orientation 
film improves. 

[0186] When the rate of the particle of an 
alumina exceeds 20%, the photosensitivity 
of a resist falls and it stops being able to 
carry out pattern NINGU by exposure, 
although it is necessary to make the rate of 
the particle of the alumina mixed in a resist 
increase in order to make [ many ] 
irregularity of the surface of a projection in 
the above-mentioned example. Drawing 155 
is drawing showing the manufacture method 
of the projection in the case of making 
[ many ] irregularity of the surface of a 
projection. 

[0187] As shown in (l) of drawing 155, 
particle size applies the nonphotosensitivity 
resin which mixed the particle 357 of an 
alumina 0.5 micrometers or less at a big rate 
on an electrode 12. Furthermore, as shown 
in (2), a resist is applied to the surface, and 
negatives are exposed and developed using 
the photo mask 358 which shades a part for 
a height. Since a resist remains only in the 
portion corresponding to a photo mask 358 
by this, if it etches, nonphotosensitivity 
resin other than a height part will be 
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removed. Furthermore, if BEKU, projection 
20A as shown in (3) will be obtained. 
Although irregularity is similarly formed in 
the surface of this projection 20A, since the 
rate of the particle 357 of the mixed alumina 
is large, much irregularity is formed and the 
wettability in the case of applying a 
perpendicular orientation film from the 
example of drawing 154 improves further. 
[0188] Drawing 156 is drawing showing the 
another manufacture method which forms 
irregularity in the surface of a projection by 
the particle. In this example, after applying 
a resist 360 to the surface of an electrode 12, 
sprinkle the particle 361 of an alumina and 
it is made to adhere to the surface of a resist 
360, and it prebakes after that. As usual, if 
pattern NINGU of the projection is carried 
out, projection 20A as shown in (2) will be 
obtained by the back. If this is washed, since 
the particle 361 of an alumina exists or the 
hole where the particle 361 of an alumina 
fell out exists, irregularity will be formed in 
the surface of projection 20A. 
[0189] Drawing 157 is drawing explaining 
an example of the manufacture method of 
the projection in the 39th example, and is an 
example which a projection material is made 
to foam and forms irregularity in the surface. 
The resist which forms projection 20 is 
applied by a spinner etc., after solvents, 
such as PGMEA 

(propylene-glycol*monomethyl-ether 
acetate), melt. It is prebaked by 60-degreeC 
on it (PUEIKYUA). In this condition, a lot of 
solvents remain into the resist. It 
mask-exposes, and negatives are developed 
and pattern NINGU of this is carried out. 
[0190] As a dashed line shows in drawing 



158, after making it go up to 200-degreeC 
slowly over 10 minutes within clean oven 
and holding more than for 75 minutes in the 
condition conventionally, it had returned to 
ordinary temperature slowly over 10 
minutes. On the other hand, in this example, 
it lays on the hot plate of 200degreeC, and 
heats for 10 minutes. At this time, about 1 
minute is taken for the temperature of a 
substrate to rise to 200-degreeC. Then, it 
cools radiationally for 10 minutes and 
returns to ordinary temperature. Thus, if 
sudden heating is carried out, as shown in 
(l) of drawing 157, the solvent in a resist 
will bump, and a bubble 362 will arise inside. 
In this bubble 362, as shown in (2) of 
drawing 157, the above is emitted outside 
from the surface of projection 20. The 
foaming marks 363 are formed in the 
surface of a projection at this time, and 
irregularity is produced. 
[0191] In addition, if it stirs before applying 
the resist melted to the solvent, and air 
bubbles are introduced into a resist, it will 
become easy to foam by the time of carrying 
out sudden heating of the resist. Moreover, 
you may stir, introducing nitrogen gas, 
carbon dioxide gas, etc. While the air 
bubbles of gas are introduced into a resist by 
this, since it dissolves into a solvent, the fizz 
of gas [ a part of] at the time of heating 
increases. Moreover, the clathrate compound 
which emits the water of crystallization 
which dehydrates about [ 120 200 degrees ] 
by C, and a guest solvent to a resist may be 
mixed. Since water is emitted from water of 
crystallization, it becomes a steam or a guest 
solvent is emitted by this at the time of 
heating, it becomes easier to foam. Moreover, 
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the silica gel which adsorbed a solvent or gas 
may be mixed into a resist. Since the solvent 
or gas to which it is sticking from silica gel is 
emitted by this at the time of heating, it 
becomes easier to foam. In addition, the 
solid material to mix needs to be the 
magnitude below the height and width of 
face of a projection, and it is ground so that 
it may become such magnitude. 
[0192] also making it such structure, 
although the detailed hole was established 
in the projection in the 37th example and 
the slot was established in the projection in 
the 38th example the surface of a 
projection - a perpendicular orientation film 
forming - ** " it becomes. Drawing 159 is 
drawing showing the option which makes 
the projection which has a slot like the 38th 
example. As shown in (l) of drawing 159, the 
photoresist used for creation of a micro lens 
is used, it approaches and projections 365 
and 366 are formed. This photoresist can 
change the configuration in which pattern 
NINGU was carried out by the exposure 
reinforcement of light, baking (BEKU) 
temperature, presentation, etc., a projection 
collapses and by setting up suitable baking 
conditions comes to show it to (2). If the 
perpendicular orientation film 22 is applied 
to this, since the center section of the 
projection 20 has become depressed as 
shown in (3), the perpendicular orientation 
film 22 will be formed good. After applying 
the above-mentioned material to the 
thickness of 1.5 micrometers, pattern 
NINGU of the projections 365 and 266 was 
carried out so that it might become width of 
face of 3 micrometers, and the gap of 1 
micrometer of a projection. And BEKU [ 180 



degreeC ] from 10 minutes for 30 minutes. 
Thereby, two projections united and it 
became as shown in (2) of drawing 159. The 
desired configuration was acquired by 
controlling the time amount of BEKU. If the 
height of a projection is set to 5 micrometers 
or more, projections 365 and 266 influence 
eel thickness (thickness of a liquid crystal 
layer), and although it seems that two 
projections will unite if 0.5 micrometers to 5 
micrometers and width of face is [ height ] 2 
micrometers to 10 micrometers and the 
range of a gap is 0.5 to 5 micrometers, when 
pouring in liquid crystal, they will become 
hindrance. Moreover, if width of face of a 
projection is set to 2 micrometers or less, the 
orientation restraining force of a projection 
will decline. Furthermore, if it is difficult to 
unite two projections if the gap of a 
projection is set to 5 micrometers or more 
and it makes it 0.5 micrometers or less, a 
hollow will not be made in the center. 
[0193] As mentioned above, although the 
wettability improvement processing to the 
material of the orientation film of the 
projection in the 39th example was 
explained, what kind of pattern is sufficient 
as a projection, and a cross- section 
configuration does not need to be a 
boiled-fish-paste mold, either. Furthermore, 
the material which forms a projection just 
also forms a projection not only in a 
photoresist but in a desired configuration. 
However, if it takes into consideration 
forming irregularity chemically or physically 
in a next process, the thing in which ashing 
is possible is [ that it is hard to separate 
softly as the quality of the material ] 
suitable. As a material which suits this 
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condition, resin materials, such as a 
photoresist, black matrix resin, color filter 
resin, overcoat resin, and polyimide, are 
suitable. Moreover, with such an organic 
material, surface reforming (processing) is 
possible by ashing, UV irradiation, etc. 
[0194] As explained above, since the 
wettability to the material of the orientation 
film on the surface of a projection is 
improved, while failure that an orientation 
film is not formed in the projection surface 
can be prevented and display quality 
improves, the yield improves in the 39th 
example. In order to prevent conventionally 
the fall of the contrast by the leakage light 
which passes the portion between each pixel, 
preparing the so-called black matrix in the 
periphery of each pixel is performed. 
Drawing 160 is drawing showing the panel 
structure of the conventional example where 
the black matrix was established. Like 
illustration, on the color filter (CF) substrate 
16, R (red) filter 39R, G (green) filter 39G, 
and B (blue) filter 39B are formed 
corresponding to a RGB pixel, and the ITO 
electrode 12 is formed on it. Furthermore, 
the black matrix 34 is formed in the 
boundary portion of each RGB pixel. A data 
bus line, a gate bus line, or the TFT element 
33 is formed in the TFT substrate 17 with 
the ITO electrode 13. The liquid crystal 
layer 3 is formed between two substrates 16 
and 17. 

[0195] Drawing 161 is drawing showing the 
panel structure of the 40th example of this 
invention, and drawing 162 is drawing 
showing the projection pattern in the pixel 
of the 40th example. Like illustration, R 
filter 39R, G filter 39G, and B filter 39B are 



formed on the CF substrate 16. Although not 
illustrated in drawing 161, as shown in 
drawing 162, projection 20A for orientation 
control prepared with the liquid crystal 
panel of the 1st example is formed in the CF 
substrate 16. This projection 20Ais made 
from the material of protection-from-light 
nature. The projection 77 is formed in the 
periphery of each pixel, this projection 77 is 
also made from the protection-firom-light 
nature material, and it functions as a black 
matrix. Therefore, it is not necessary to form 
the black matrix 34 like the conventional 
example. The projection 77 which functions 
as this black matrix can be formed in 
projection 20A and coincidence, and if such a 
manufacture method is used, it can skip the 
black matrix creation production process of 
the creation time of the CF substrate 16. In 
addition, a reference number 78 is the 
portion of TFT of each pixel, and projection 
77 is formed so that this portion may also 
shade. 

[0196] In addition, in drawing 161, although 
projections 20A and 77 are formed in CF 
substrate side 16, both projection 77 or the 
projections 20A and 77 may be formed in the 
TFT substrate 17 side. Thereby, it becomes 
unnecessary to take into consideration gap 
of the lamination of CF substrate side 16 
and the TFT substrate 17, and the 
numerical aperture of a panel and the yield 
of a lamination production process can be 
raised by leaps and bounds, the part which 
shifted when a black matrix was prepared in 
the CF substrate 16 side, the ITO electrode 
13 of the TFT substrate 17 and the opening 
(portion without a black matrix) of the CF 
substrate 16 were similarly completely 
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designed and lamination gap occurred in a 
panel manufacturing process -* optical 
leakage - a lifting - a normal display is not 
obtained. Usually, no matter highly precise 
equipment [ what / lamination ] it may use, 
about **5 micrometers of doubling errors 
exist. Therefore, in consideration of the 
margin of the part, he designs the opening of 
a black matrix more smallish, and is trying 
for such a problem not to arise. That is, he is 
trying for a black matrix to cover about 5- 10 
micrometers to the inside from the ITO 
electrode 13 by the side of the TFT substrate 
17. If projection 77 is formed in the TFT 
substrate 17 side, since it is not influenced 
by lamination gap, a numerical aperture can 
be made high to the maximum extent. This 
effect becomes larger as the pixel of a panel 
becomes small (i.e., so that resolution goes 
up). For example, in order to take an every 5 
micrometers margin if it is the conventional 
method although the substrate whose sizes 
of the ITO electrode of a pixel are 80 
micrometers wide and 240 micrometers long 
was used in this example, it becomes 70 
micrometers wide and a 230 micrometers 
long opening, and the opening area of a pixel 
is 2 16100 micrometers. It becomes, on the 
other hand " this example *- the opening 
area of a pixel - 19200micrometer2 it is a 
numerical aperture is improved about 1.2 
times of the conventional method. If a 
display twice the resolution of this panel, 
then the size of an electrode are 40 
micrometers wide and 120 micrometers long 
and it is the conventional method, the 
opening area of a pixel is 2 3300 
micrometers. If it becomes and is this 
example, the opening area of a pixel is 2 



4800 micrometers. It becomes and will be 
improved about 1.5 times. Thus, it is more 
effective as resolution goes up. 
[0197] Drawing 163 is drawing showing the 
pattern of the black matrix (BM) of the 41st 
example. As mentioned above, leakage light 
arises in the portion of a domain regulation 
means. As mentioned above, although using 
the very small domain where 90-degree 
azimuths which exist near the summit of a 
projection differ is also considered, when 
stable orientation is not obtained near the 
summit of a projection, leakage light arises. 
Therefore, in order to improve contrast etc., 
it is desirable to shade the portion of a 
domain regulation means. Although it is 
possible to form a projection with a 
protection-from-light material in order to 
shade the portion of a projection, the 41st 
example shades the portion of a domain 
regulation means by the black matrix (BM). 
[0198] As mentioned above, although BM34 
is used in order to shade the leakage light of 
the boundary portion of TFT and a eel 
electrode, and a bus line, in the 41st 
example, this BM is prepared also in the 
portion of a domain regulation means. 
Thereby, the leakage light in the portion of a 
domain regulation means can be shaded, 
and contrast improves. Drawing 164 is a 
cross section of the panel of the 41st 
example. Like illustration, BM34 is formed 
corresponding to the crevice between 
Projections 20A and 20B, TFT33, and a bus 
line (here, only the gate bus line 31 is 
shown.) and the eel electrode 13. 
[0199] Drawing 165 is the pixel pattern of 
the 42nd example. The delta array which 
makes a display pixel a square mostly, and 
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the array pitch of a display pixel shifts 1/2, 
and arranges the display pixel of the 
adjoining train from the former is known. In 
the case of a color liquid crystal display, 1 set 
of color pixel groups are formed by three 
pixels 13B, 13G, and 13R which adjoin 
mutually. Since each pixel is a form near a 
square, even if it does not make the gap of a 
projection not much small compared with 
the case of the rectangle of 1 to 3, it becomes 
easy to make equal the rate of the liquid 
crystal molecule by which orientation 
division is carried out at least in all 
directions. In this case, it is made for a data 
bus line to extend in zigzag along the 
periphery of a pixel. Thus, a delta array is 
very effective, when forming the train of the 
projection which continued all over the 
substrate, or a hollow and carrying out 
orientation division. 

[0200] The 43rd example explained below is 
an example which uses as a spacer the 
projection 77 which functions as the 
projection for orientation control, or a black 
matrix of the 40th example. A spacer is used 
in order to make distance between two 
substrates (eel thickness) into a 
predetermined value, as shown also in 
drawing 18. Drawing 166 is drawing 
showing the panel structure in the 
conventional example, and a spacer 45 is 
arranged at the boundary portion of a pixel, 
and it specifies eel thickness. A spacer 45 is 
a ball which has a predetermined diameter. 
[0201] Drawing 167 is drawing showing the 
panel structure of the 43rd example, and, as 
for (2), (l) shows the modification for the 
panel structure of the 43rd example. As 
shown in (l) of drawing 167, by the panel of 



the 43rd example, the projection 79 
prepared in the periphery of a pixel is 
thickened to eel thickness, and projection 79 
prescribes eel thickness. In addition, in this 
drawing, although the projection 79 is 
formed in the TFT substrate 17 side, it may 
be formed in the CF substrate 16 side. It 
becomes unnecessary thus, to form a spacer 
by constituting. In addition, since liquid 
crystal does not exist in the portion of this 
projection 79, case [ like a perpendicular 
orientation mold ], the amount of (a part for 
a eel attaching part) height always becomes 
a black display regardless of applied voltage. 
Therefore, a black matrix is unnecessary, it 
is not necessary to form projection 79 with 
the material which has protection-from-light 
nature, and it may be made from a 
transparent material. 

[0202] In the 43rd example shown in (l) of 
drawing 167, although the projection 79 had 
prescribed eel thickness, the precision of eel 
thickness is influenced in the formation 
precision of a projection, and precision falls 
compared with the case where a spacer is 
used. The variation in eel thickness is 
controllable within **0.1 micrometers, as a 
result of actually manufacturing a panel in 
the form of the 16th example, if it is this 
level, especially in the present condition, it 
will not become a problem, but it is not 
suitable when strict eel thickness needs to 
be controlled. The modification shown in (2) 
of drawing 167 is the structure for solving 
such a problem. In the modification of (2) of 
drawing 167, into the resin which forms 
projection 80, a spacer 45 is mixed and 
applied, patterning of it is carried out, and a 
projection is formed. Although the 
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advantage of the 43rd example that a spacer 
is unnecessary is lost in this modification, 
there is an advantage that eel thickness can 
be specified without being influenced by the 
formation precision of a projection pattern. 
Cel thickness was able to be made into the 
precision of **0.05 micrometers as a result 
of actually manufacturing a panel in the 
form of (2) of drawing 167. Moreover, 
although it is unchanging for needing a 
spacer, in order to make a spacer mix in 
resin and to arrange a spacer on a eel to the 
resin and coincidence of a projection, it is not 
necessary to sprinkle a spacer at a 
panel'ized production process anew, and a 
process does not increase. 
[0203] Drawing 168 is also drawing showing 
the modification of the 43rd example, (l) is 
what considered the projection 79 in the 
43rd example of (l) of drawing 167 as the 
projection 81 which made from the material 
of protection-from-light nature, and (2) 
considers the projection 80 of drawing 167 of 
(2) as the projection 82 made from the 
material of protection-from-light nature. As 
mentioned above, in (l) of drawing 167, and 
(2), although these projections fully achieve 
the function of a black matrix even if it 
forms projection 79 or 80 by the transparent 
material, protection-from light nature with 
more perfect forming this with a 
protection-from-light material is obtained. 
[0204] It is drawing showing the 
modification of the 43rd example, and the 
projection 83 was formed in the CF 
substrate 16, and drawing 169 also formed 
the projection 84 in the TFT substrate 17, 
respectively, and has specified eel thickness 
by contacting them. About an effect, it is the 



same as the 43rd example and its 
modification. Although the projection 
prepared in the periphery of a pixel has 
prescribed eel thickness in the 43rd example 
and its modification, it is also possible to 
specify eel thickness by the projection for 
orientation control, for example, projection 
20of drawing 162 A. 

[0205] Furthermore, although the projection 
was formed over all the peripheries of a pixel 
in the modification of the 40th example, the 
43rd example, and the 43rd example, it is 
also possible to form a projection in a part of 
periphery of a pixel. For example, the 
projections 77, 79*84 of the modification of 
the 40th example, the 43rd example, and the 
43rd example are formed in the TFT portion 
of each pixel, i.e., the portion shown with the 
reference number 78 of drawing 162, with 
the material of protection-from-light nature, 
as mentioned above , VA ( Vertically 
Aligned ) even if it omit a black matrix by 
the so-called panel in the normally black 
mode which display black when voltage have 
not join an ITO electrode like a method , 
since it hardly become a problem , if it make 
not prepare only the portion of TFT on a 
cover , the drain bus of a pixel periphery , 
and a gate bus by the resin of protection 
from light nature , the numerical aperture of 
leakage light improve so much , and it be 
advantageous as above-mentioned , if the 
protection from light section decrease . 
[0206] In the 43rd example, although the 
function of a spacer was given to the black 
matrix, in giving the function of a spacer to 
neither a black matrix nor a projection, after 
while having formed the perpendicular 
orientation film and sprinkling as usual the 
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spherical spacer which has a diameter equal 
to a substrate to eel thickness, the substrate 
of another side will be stuck. However, when 
a projection is formed on an electrode, some 
sprinkled spacers will be located on a 
projection. If the diameter of a spacer is 
made equal to eel thickness in case there is 
no projection, eel thickness will become 
larger than a desired value for the spacer 
which gets on a projection. Furthermore, the 
force joins the once assembled panel from 
the exterior, in [ a spacer projecting], eel 
thickness becomes [ the portion ] large with 
****** an( j problems, such as display 
unevenness, arise. It is made for such a 
problem not to arise by reducing the 
diameter of a spacer beforehand in 
consideration of the thickness of a projection 
in the 44th example explained below. 
[0207] Drawing 170 is drawing showing the 
panel structure of the 44th example, and 
shows the condition that (l) assembled, (2) 
assembled the front TFT substrate 17, and 
(3) assembled the front CF substrate 16. 
Projection 20A is formed on the electrode 12 
of the CF substrate 16, the perpendicular 
orientation film 22 is formed further, 
projection 20B is formed on the electrode 13 
of the TFT substrate 17, and the 
perpendicular orientation film 22 is further 
formed as shown in (l) of drawing 170, and 
(2). Projections 20A and 20B are 1 
micrometer in the same height, and when it 
sees from a panel side, they are assembled 
so that it may not cross mutually. Cel 
thickness is 4 micrometers and the diameter 
of the spacer 85 made from plastics is 3 
micrometers which subtracted the height of 
a projection from eel thickness, it is shown 



in (1) of drawing 170 as - the TFT 
substrate 17 a spacer 85 - 150-300 
piece/mm2 It sprinkles, a seal is formed in 
the CF substrate 16 with the resin made 
from adhesion, and it sticks [ it is alike and ] 
on the TFT substrate 17. As shown in (3), a 
spacer 85 is located on projection 20B or 
under 20A by a certain probability. This 
probability is the whole area of the portion 
of Projections 20A and 20B rate of. If it is in 
the condition of (3), eel thickness will be 
regulated by the thickness of the spacer 
located on projection 20B or under 20A, and 
a projection. The spacer 45 in portions other 
than projection 20A and 20B turns into a 
suspension spacer which does not influence 
eel thickness. Since eel thickness is 
regulated by Projections 20A and 20B, eel 
thickness hardly becomes larger than a 
desired value. Moreover, even if spacers 
other than the portion of a projection during 
use of a panel move to the portion of a 
projection, eel thickness does not become 
thick, and even if the spacer which suited a 
part for a height moves to portions other 
than a projection, it only becomes a 
suspension spacer. 

[0208] Drawing 171 is drawing showing the 
spraying density of a spacer, and the 
relation of eel thickness. It is the spraying 
density of a spacer 100*500 pieces/mm 2 
Then, eel thickness serves as the range of 
4micrometer**0.5micrometer. Next, the 
unevenness of eel thickness and the 
experimental result of the spraying density 
of a spacer which are generated when the 
force is applied to a panel from the exterior 
are shown in drawing 172. This result to 
spraying density is 2 150 pieces/mm. Below, 
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it is easy to generate unevenness to force 
application, and is 2 300 pieces/mm. Above, 
it is easy to generate unevenness to hauling. 
Therefore, spraying density is 2 150-300 
pieces/mm. It is the optimal. 
[0209] By the manufacturing process of a 
liquid crystal display panel, an ionicity 
impurity may be incorporated or the ion 
eluted from the ion and orientation film 
which are contained in liquid crystal, a 
projection formation material, a sealant, etc. 
may mix into a liquid crystal panel. If ion 
mixes into a liquid crystal panel, in order for 
the specific resistance of a panel to fall, the 
effectual voltage impressed to a panel will 
fall, and it will become the cause which 
display unevenness generates. Moreover, 
mixing of ion also becomes the cause of 
generating the seizure of a display on a 
panel, and leads also to decline in voltage 
retention further. Thus, when ion mixes in a 
panel, the display quality and reliability of a 
liquid crystal panel will fall. 
[0210] Therefore, it is desirable to prepare 
the ion adsorption capacity force in the 
projection of the dielectric formed on the 
electrode used as a domain regulation 
means explained in the old example. In 
order to give the ion adsorption capacity 
force, there are two methods. One is 
irradiating ultraviolet rays and another side 
is adding the material which has the ion 
adsorption capacity force into the material of 
a projection. If ultraviolet rays are 
irradiated, since the surface energy of a 
projection formation material will go up, the 
ion adsorption capacity force is heightened. 
Surface energy gamma is expressed with the 
sum of polar term gammap of surface energy, 



and distributed term gammad of surface 
energy. A polar term is based on coulomb 
electrostatic force, and a distributed term is 
based on the dispersion force of the Van der 
Waals force. If ultraviolet rays are irradiated, 
cutting of association of the low part of 
binding energy will break out, and the cut 
part and the oxygen in air will join together. 
By that cause, surface polarizability 
increases, a polar term becomes large, and 
surface energy increases. If the degree of 
polarization increases, ion will become that 
the surface is easy to adsorb. That is, the 
projection surface comes to have the ion 
adsorption capacity force by irradiating 
ultraviolet rays. In case ultraviolet rays are 
irradiated, it is desirable to irradiate only a 
projection alternatively, but since 
association of a projection formation 
material tends to go out rather than 
association on the surface of a substrate, 
even if it irradiates ultraviolet rays all over 
a panel, only a projection comes to have the 
ion adsorption capacity force. After 
irradiating ultraviolet rays, a perpendicular 
orientation film is formed. 
[0211] As a material which has the ion 
adsorption capacity force, ion exchange resin, 
a chelating agent, a silane coupling agent, 
silica gel, the alumina, the zeolite, etc. are 
known. Among these, ion exchange resin 
exchanges ion, and although it supplements 
with the ion which existed from the 
beginning as an impurity instead, it is not 
suitable [ ion exchange resin ] for adding 
into a projection formation material in order 
to emit another ion. Since the material 
which has the capacity supplementary to ion 
exists in the material which has the chelate 
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organization potency force, without emitting 
another ion, it is desirable to use such a 
material. As such a material, there are 
crown ether as shows a chemical formula in 
drawing 173, and cryptand as show a 
chemical formula in drawing 174. 
Furthermore, it has the capacity 
supplementary to ion, without inorganic 
materials, such as an alumina and a zeolite, 
also emitting ion. Therefore, these materials 
are used. In addition, since a limitation is in 
the class of ion adsorbed only with one ion 
adsorption material, it is good to use it 
combining the material which adsorbs 
different ion. 

[0212] The result of having formed the 
projection train whose height the gap 
between 1.5micro and a projection is width 
of face of 7.5 micrometers, and is 15 
micrometers by the positive resist, having 
performed processing which gives various 
kinds of above -mentioned ion adsorption 
capacity force, and having measured early 
ion density and the ion density (unit pc) 
after using it for 200 hours by the 
manufactured panel is shown in drawing 
253. In drawing 253, the ultraviolet rays of 
1500mJ(s) were irradiated in Example C, 
0.5 percentage by weight of crown ether was 
added in Example D, the zeolite was added 
in Example E, and crown ether and a zeolite 
were added in Example F. In addition, the 
case where processing which gives the ion 
adsorption capacity force for reference is not 
performed is shown as an example of a 
comparison. Impressing the 0. 1Hz 
triangular wave of 10V at the time of use, 
the temperature at the time of measurement 
is 50-degreeC. The initial value of ion 



density is the almost same level irrespective 
of the existence of this result to ion 
adsorption capacity force processing. 
However, the ion density of 200 hours after 
is increasing sharply, when not processing, 
but if it processes, it is understood that there 
are few increments. 

[0213] Moreover, although seizure occurred 
when the running trial of what irradiated 
ultraviolet rays, and the thing which does 
not process at all was actually carried out 
for 500 hours, and not processing, seizure 
was not generated in what irradiated 
ultraviolet rays. Although the configuration 
which forms the near projection pattern of 
the CF substrate 16 by the black matrix is 
indicated in the 40th example, it explains in 
more detail about this. 
[0214] As mentioned above, if a projection 
pattern can be formed in the CF substrate 
16 using the conventional production 
process, since a new production process will 
not be added, the increment in cost for 
formation of a projection pattern can be 
suppressed to the minimum. The 45th 
example is an example which forms a 
projection pattern in the CF substrate 16 
using the conventional production process. 
Drawing 175 is drawing showing the 
structure of CF substrate of the 45th 
example. As shown in (l) of drawing 175, in 
the 45th example, color filter resin (CF 
resin) 39R and 39G (otherwise, it is 39B) is 
formed for every pixel on the CF substrate 
16. And on it, with suitable materials, such 
as a black matrix, CF resin, and other 
flattening resin, projection turn 50A is 
formed at a position, and ITO(transparent 
electrode) 12 is formed on it. Although 
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especially the material of a black matrix is 
not limited, in order to form a projection, a 
certain amount of thickness is required, and 
it is desirable to use resin, when it is taken 
into consideration. 
[0215] (2) of drawing 175 is drawing 
showing the modification of CF substrate of 
the 45th example, on the CF substrate 16, is 
suitable materials, such as a black matrix, 
CF resin, and other flattening resin, and 
forms projection turn 50B at a position. 
Then, if CF resin 39R and 39G is formed, 
since CF resin laps, the portion of a 
projection will become thick and will be 
projecting as it is. ITO(transparent 
electrode) 12 is formed in this. 
[0216] A projection can be formed in any 
location of CF substrate if it is the structure 
of the 45th example. Drawing 176 is 
drawing showing the panel structure of the 
46th example. In the 46th example, 
projection 50 is formed in the portion of the 
joint of the black matrix, Periphery 39R, 
39G, and 39B, i.e., CF resin, of a pixel of the 
CF substrate 16, 34, and projection 20B is 
formed in the TFT substrate 17 in the 
middle of this joint. Therefore, in forming 
the projection which continued on the side of 
the lot which the joint of each pixel counters 
with the CF substrate 16, i.e., a straight 
line-like projection pattern, it forms the 
straight line like projection pattern which is 
parallel to this projection pattern near the 
center of the pixel of a TFT substrate. 
Moreover, since it becomes a pattern as 
shown in drawing 80 and drawing 81 when 
forming the projection which continued on 
all the sides of the joint of each pixel with 
the CF substrate 16, a rectangular-head 



drill-like projection is formed near the 
center of a pixel at the TFT substrate 17. 
[0217] If it is the panel structure of the 46th 
example, various modes are possible for the 
structure. Hereafter, the example of the 
structure of CF substrate of the 46th 
example is explained. Drawing 177 to the 
drawing 182 is drawing showing the 
example of structure of CF substrate of the 
46th example. In (l) of drawing 177, the 
black matrix (BM) 34 is established between 
CF resin 39R and 39G, BM34 is formed 
more thickly than CF resin, and the ITO 
electrode 12 is formed on it. The portion of 
BM34 is projecting. It is desirable to form 
BM34 by resin etc. also in this case. 
[0218] In (2) of drawing 177, after forming 
thin BM34 with a metal etc. on the CF 
substrate 12 and forming a color filter by CF 
resin 39R and 39G on it, projection 70 is 
further formed by CF resin 39R, and the 
ITO electrode 12 is formed further. In (l) of 
drawing 178, after forming thin BM34 with 
a metal etc. on the CF substrate 12 and 
forming a color filter by CF resin 39R and 
39G on it, projection 71 is formed with resin 
other than BM34 and CF resin, for example, 
the resin used for flattening material, and 
the ITO electrode 12 is formed further. In 
this case, flattening material is formed like 
(l) of drawing 177 more thickly than CF 
resin. 

[0219] In (2) of drawing 178, after forming 
BM34 for thickness of a projection by resin 
etc. on the CF substrate 12, and forming a 
color filter by CF resin 39R and 39G so that 
it may lap with BM34, the ITO electrode 12 
is formed further. The portion of CF resin 
which laps with BM34 is projecting. In (l) of 



JP11-258606 



74 

drawing 179, after forming thin BM34 with 
a metal etc. on the CF substrate 12 and 
forming CF resin 39R on it, CF resin 39G 
are formed so that it may lap with CF resin 
39R, and the ITO electrode 12 is formed 
further. The portion with which CF resin 
laps is projecting. Since there is BM34 in the 
portion of a projection and light is not 
passed, which color filter resin may be a top. 
If it is this structure, since a projection can 
be formed at the production process which 
forms a color filter, a production process does 
not increase. 

[0220] By (1) of drawing 177, it forms (2) of 
drawing 179 so that a part of CF resin 39R 
and 39G may lap with the flattening 
material 71. The portion to which CF resin 
laps with the flattening material 71 is 
projecting. Thereby, the flattening material 
71 can be made thin to a part for the height 
of a projection. The above structure forms an 
ITO electrode after a projection, and 
although it is structure which has a 
projection in an electrode, it explains the 
example which forms a projection by the 
insulating material on an ITO electrode next. 
[0221] In drawing 180, after forming a color 
filter in the CF substrate 16 by CF resin 39R 
and 39G, the ITO electrode 12 is formed 
further and a projection is formed by BM34 
on it. A production process does not increase 
in this case, either. In (l) of drawing 181, 
after forming thin BM34 in the CF substrate 
16, the ITO electrode 12 is formed and a 
color filter is formed by CF resin 39R and 
39G on it. CF resin 39R and 39G is 
considered as a projection in piles in that 
case. A production process does not increase 
in this case, either. 



[0222] In (2) of drawing 181, after forming 
thin BM34 in the CF substrate 16, a color 
filter is formed by CF resin 39R and 39G, 
the ITO electrode 12 is formed further, and 
projection 50E is formed by flattening 
material on it. In (l) of drawing 182, after 
forming the ITO electrode 12 in the CF 
substrate 16, a color filter is formed by CF 
resin 39R and 39G on it, and a projection is 
formed by BM34. 

[0223] In (2) of drawing 182, after forming 
thin BM34 in the CF substrate 16, a color 
filter is formed by CF resin 39R and 39G on 
it, and the flattening material 50F surface is 
made flat. The ITO electrode 12 is formed on 
it, BM34 is formed further, and it considers 
as a projection. Drawing 183 and drawing 
184 are drawings explaining the 
manufacturing process of the color filter 
(CF) substrate in the 47th example. This CF 
substrate has a projection as a domain 
regulation means. 

[0224] As shown in (l) of drawing 183, a 
glass substrate 16 is prepared. Next, as 
shown in (2), 1.3 micrometers resin (B resin: 
CBmade from the Fuji hunt* 7001) 39B' for 
filters of CF of a negative mold for blue is 
applied on a glass substrate 16. As shown in 
(3), an B resin is formed in the portions of 
(Blue B) pixel section, the BM section, and 
projection 20A by the photolithography 
method which used a photo mask 370 like 
illustration. Next, as shown in (4), resin (R 
resin: CRmade from the Fuji hunt- 7001) 
39R' for filters for red is applied, and R resin 
is formed in the portions of (Red R) pixel 
section, the BM section, and projection 20A 
by the photolithography method which used 
the photo mask 371. Furthermore, as shown 
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in (5), resin (G resin: CGmade from the Fuji 
hunt- 7001) 39G' for filters for greens is 
applied, and G resin is formed in the 
portions of the (green G) pixel section, the 
BM section, and projection 20A by the 
photolithography method which used the 
photo mask 372. According to the above 
production process, only one layer of three 
layers of resin of B, G, and R laps with BM 
section and projection 20A, and the color 
filter (CF) resin corresponding to each pixel 
section of B, G, and R is formed. The portion 
with which three layers of resin of B, G, and 
R lapped turns into a part for Kurobe which 
hardly penetrates light. Next, about 1.5 
micrometers (Hitachi Chemical make: 
H.P.-1009) of transparence flattening resin 
are applied by the spin coater, and after 
carrying out post baking in the oven of 
230 degreeC for 1 hour, an ITO film is 
formed by the mask spatter. Next, they are 
the ultraviolet rays which prebake a black 
positive resist (Tokyo adaptation make : 
CFPR-BKP) after about 1.0 - 1.5-micrometer 
spreading by the spin coater, let CF resin 
pass from the back of a glass substrate 16, 
and contain the wavelength of 365nm as 
shown in (6) 1000 mJ/cm2 It exposes. Since 
the permeability of ultraviolet rays is low 
compared with other portions, the portion 
with which three layers of resin of B, G, and 
R lapped does not reach the threshold of 
exposure. And if negatives are developed 
with an alkali developer, since the BM 
section 34 and projection 20A which were 
not exposed will be formed, post baking is 
carried out in the oven of 230-degreeC for 1 
hour. Furthermore, the perpendicular 
orientation film 22 is formed and CF 



substrate is completed. 
[0225] Drawing 185 is a cross section of the 
liquid crystal panel which stuck the CF 
substrate 16 and the TFT substrate 17 
which were manufactured as mentioned 
above, and was completed. The slit 21 is 
formed in the TFT substrate 17 as a domain 
regulation means at the pixel electrode 13, 
and the perpendicular orientation film 22 is 
formed on it. Reference numbers 40 are a 
gate protective coat and a channel protective 
coat. In addition, BM34 and the resin, B, G, 
and R, of three layers have lapped with the 
portion to be shaded, and 
pro tection-from -light nature is good. 
Moreover, projection 20A of the CF substrate 
16 and the slit 21 of the TFT substrate 17 
divide the orientation of liquid crystal, and a 
good viewing-angle property and a high 
working speed are obtained. 
[0226] In the 47th example, as explained 
above, since it is not necessary to perform 
pattern exposure and pattern NINGU can 
be carried out by back exposure when 
forming projection 20A which is the domain 
regulation means of CF substrate, and 
BM34, projection 20A and the formation 
production process of BM34 become easy, 
cost is reduced, and the yield improves. In 
addition, in the 47th example, although the 
pigment content powder method is used for 
formation of CF, when forming a staining 
technique and the nonphotosensitivity resist 
which is making polyimide etc. distribute a 
pigment by etching, it can apply similarly. 
Moreover, although three layers of CF resin 
were put on projection 20A and the portion 
of BM34 in the 47th example, two-layer is 
possible if the wavelength and exposure 
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energy of exposure light at the time of back 
exposure are chosen suitably. 
[0227] Although the projection which is a 
domain regulation means was formed in CF 
substrate without pattern NINGU with BM 
in the 47th example, also when forming only 
BM, without forming a projection, naturally 
it can apply. A projection is an example 
which forms BM, without forming by the 
method as the 47th example that the 48th 
example isthe same. Drawing 186 is 
drawing explaining the manufacturing 
process of CF substrate in the 48th example, 
and drawing 187 is drawing showing the 
panel structure of the 48th example. 
[0228] The 48th example forms the BM 
projection 381 only in the portion 
corresponding to BM for CF resin in piles, 
without putting CF resin on the portion 
corresponding to a projection. Next, without 
carrying out, as shown in (l) of drawing 186, 
flattening forms the ITO film 12 and applies 
about 2.0 micrometers - the 2.5 micrometers 
of the above-mentioned black positives resist 

380 in predetermined thickness, for example. 
By carrying out back exposure on it and 
developing negatives, the panel which piled 
up the BM resist 380 after the BM projection 

381 as shown in (2) of drawing 186 is 
obtained. BM is made by both the BM 
projection 381 and the BM resist 380. 
[0229] A panel as stuck such a CF substrate 
and a TFT substrate and shown in (l) of 
drawing 187 is manufactured. (2) of drawing 
187 is the enlarged view of the circular parts 
of the dotted line of (l), and the BM resist 
380 touches the TFT substrate 17, and it has 
specified the distance between substrates by 
both the BM projection 381 and the BM 



resist 380. That is, the BM projection 381 
and the BM resist 380 have played the role 
of a spacer. 

[0230] As explained above, in order for BM 
to play the role of a spacer, in the 48th 
example, it is not necessary to form a spacer, 
when it is not necessary to carry out pattern 
NINGU of the BM and a production process 
becomes easy. In addition, although BM was 
formed in the 48th example, without 
carrying out pattern NINGU by back 
exposure using a positive resist, as long as it 
carries out pattern NINGU by the 
photolithography method, the resist of both 
a negative mold and a positive type may be 
used. Moreover, since the projection which is 
a domain regulation means, and work of a 
spacer are naturally carried out even if not 
black, it is effective also in the 47th example. 
[0231] Next, the example which uses as BM 
the projection 381 which piled up CF resin 
in the 48th example as it is is explained. 
Drawing 188 is drawing explaining the 
manufacturing process of CF substrate in 
the 48th example, and drawing 189 is 
drawing showing the panel structure of the 
48th example. As shown in (l) of drawing 
188, the projection 381 which hardly 
penetrates three layers of light for CF resin 
in piles into the portion of BM is formed. 
Next, as shown in (2), after applying about 
1.5 micrometers of the above-mentioned 
transparence flattening resin by the spin 
coater and carrying out postbake by 
230 degreeC for 1 hour, the ITO film 12 is 
formed. Furthermore, as shown in (3), about 
1.0-1.5 micrometers (SHIPUREI Far East 
company make: SC1811) of positives resist 
are applied, and projection 20A is formed by 
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the photolithography method after 
prebaking. Since the projection 381 which 
piled up three layers of CF resin of B, G, and 
R hardly penetrates light, it acts as BM. 
Thus, by sticking the completed CF 
substrate 16 through the TFT substrate 16 
and a spacer 45, a panel as shown in 
drawing 189 is completed. 
[0232] Although the 49th example explained 
the example which forms BM for CF resin in 
piles from the 47th example, the liquid 
crystal display of VA method which pinches 
negative-mold liquid crystal is a normally 
black, and the non -pixel section to which 
voltage is not impressed hardly penetrates 
light. Therefore, in the case of a normally 
white, BM which shades the non-pixel 
section can also use the thing of light 
transmittance which becomes a problem. 
That is, it can be said that BM should just be 
to some extent low light transmittance. The 
50th example is an example which simplifies 
manufacture of CF substrate paying 
attention to such a point, and uses an B 
resin for one CF resin and a concrete target 
as BM. This does not produce a problem as 
display quality, either. 
[0233] Drawing 190 is drawing explaining 
the manufacturing process of CF substrate 
in the 50th example, and drawing 191 is 
drawing showing the panel structure of the 
50th example. As shown in drawing 190, 
they are R and G (the Fuji hunt company 
make: CR-7001, CG-7001) on a glass 
substrate 16. Negative-mold B photopolymer 
after forming CF resin of two colors (the Fuji 
hunt company make: CB7001) It applies by 
the spin coater or the roll coater, and 
prebakes. Then, they are the ultraviolet rays 



which contain the wavelength of 365nm 
from the back of a glass substrate 16 300 
mj/cm2 It exposes, negatives are developed 
with an alkali developer (the Fuji hunt 
company make: CD), and postbake is carried 
out in the oven of 230-degreeC for 1 hour. 
Then, an ITO film is formed and a 
perpendicular orientation film is formed 
further. That is, an B resin will be formed in 
addition to the portion in which CF resin of 
R and G is formed. Therefore, an B resin will 
be formed in a portion with the necessity of 
shading if it is made not to form CF resin of 
R and G in a portion with the necessity of 
forming BM and shading. 
[0234] As shown in (l) of drawing 191, B 
resin 39B is formed in the portion of the bus 
lines 31 and 32 with the necessity of shading, 
and the portion of TFT, as BM. In addition, 
(2) of drawing 191 is drawing which 
expanded the circular parts of the dotted 
line of (l), and when sticking two substrates 
for the width of face of the CF side 
protectionfromlight section (B resin) 382 
shown by the arrow head on the width of 
face of the bus lines 31 and 32 of the TFT 
substrate 17 like illustration, it can also 
obtain a high numerical aperture by making 
it the width of face which added margin **. 
[0235] In the 50th example, generally, since 
the permeability of g of sensitization 
wavelength, h, and i line was B resin >R 
resin >G resin, it formed the B resin at the 
end, but if CF resin with high (there is little 
light exposure and it is good) exposure 
sensitivity and CF resin with high 
sensitization wavelength permeability are 
formed at the end, the resin remainder of 
the last formation color is hard to generate 
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and is effective on the already formed resin. 
Furthermore, it is also effective to form an 
alignment mark in the Isshiki eye with a 
pixel pattern using the color (generally [ in 
the transmitted light ] B>R>G) resin which 
the location alignment mark of an aligner 
tends to identify. 

[0236] Drawing 192 is drawing showing the 
structure of CF substrate of the 51st 
example. In the conventional liquid crystal 
display, BM34 of a metal membrane was 
formed on the glass substrate 16, CF resin 
was formed on it, and the ITO film was 
further formed on it. On the other hand, in 
the 51st example, BM is formed on an ITO 
film. In the 51st example, like the example 
explained until now, pattern NINGU of the 
CF resin 39 is carried out, and it is formed 
on a glass substrate 16. Transparence 
flattening material may be applied if needed. 
Next, the transparent ITO film 12 is formed 
and the protection-from-light film 383 is 
formed in the portion of illustration on it. 
For example, the spatter of about 0.1 
micrometers of the ITO films 12 is carried 
out through a mask, and about 0. 1 
micrometers of Cr(s) are formed as a 
protection-from-light membrane layer on it. 
Furthermore, on a protection-from-light 
membrane layer, a resist is applied to 
homogeneity by the methods of application, 
such as a spin coat method, about 1.5 
micrometers in thickness, exposure of the 
pattern of a protection-from light film, 
development, etching, and exfoliation are 
performed, and the protection-from light 
film 383 is formed. The protection-from light 
film 383 is conductivity in Cr, and since a 
touch area with the ITO film 12 is also large, 



it is effective in making low resistance of the 
ITO film 12 in the whole substrate. In 
addition, formation of the ITO film 12 or the 
protection from light film 383 may be 
performed by what kind of method. For 
example, if it is the conventional method, 
after membrane formation of the ITO film 
12, it will anneal, substrate washing will be 
performed, Cr film will be formed, but in the 
51st example, since it becomes possible to 
perform membrane formation of the ITO 
film 12 and Cr film continuously within 1 
equipment and it can reduce washing 
production processes, a production process 
can be simplified. Therefore, membrane 
formation equipments can be reduced and 
equipment can also be made small. 
[0237] Drawing 193 is drawing showing the 
modification of CF substrate of the 51st 
example. In (l) of drawing 193, after 
forming three CF resin and forming another 
resin 384 in the slot of the boundary section 
of CF resin, the ITO film 12 and the 
protection-from light film 383 are formed. In 
(2) of drawing 193, like the 50th example 
explained in drawing 190, after forming two 
CF resin 39R and 39G, about 1.5 
micrometers of B resins were applied, back 
exposure was carried out, negatives were 
developed, and the flat surface was formed. 
The ITO film 12 and the 
protection-from-light film 383 are formed on 
it. If it is this, since the surface of CF layer is 
flat, an open circuit of an ITO film will be 
lost and resistance of the ITO film 12 in the 
whole substrate can be further made low. 
[0238] In addition, if the low coloring resin 
of a reflection factor is used as the resin 384 
under the protection-from-light film 383, or 
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39B, it is possible for the reflection factor of 
the protection-from- light section to become 
low, and to carry out reflection of the outdoor 
daylight of a liquid crystal display to low 
reflection more. Furthermore, if the low 
coloring resin of permeability is used as the 
resin 384 under the protection-from-light 
film 383, or 39B, it is possible for the 
permeability of the protection-from-light 
section to become low, and to form a liquid 
crystal display into high contrast. 
[0239] Moreover, since it is not necessary to 
carry out pattern NINGU when forming CF 
resin 34B if it is the structure of (2) of 
drawing 193, it becomes unnecessary to use 
the aligner in which that much expensive 
pattern NINGU is possible, 
plant and equipment investment can be 
lessened, and cost can also be reduced. 
Drawing 194 is drawing showing the 
modification of the 51st example, and a 
spacer 45 is formed on the 
protection-from-light film formed in the 
configuration of arbitration after pattern 
NINGU of a resist by mixing the spacer 
which controls the thickness of a liquid 
crystal layer beforehand in the resist 
applied on a protection-from-light film. 
Thereby, the spraying production process of 
a spacer becomes unnecessary. 
[0240] Drawing 195 is drawing showing CF 
substrate of the modification of the 51st 
example. In this example, in the 51st 
example, when carrying out pattern NINGU 
of the protection-from-light film 383 and 
exposing it after forming Cr on the ITO film 
12 and applying a resist on it, pattern 
NINGU also of the portion of a projection 
which works as a domain regulation means 



is carried out together. And after performing 
development and etching, it does not 
exfoliate but leaves a resist as it is. Thereby, 
the insulating projection 387 which works as 
a domain regulation means is formed in the 
CF substrate 16. Such a CF substrate is 
used and the panel of structure as shown in 
drawing 196 is realized. 
[0241] As the 47th example etc. explained, 
after having applied flattening agents, such 
as acrylic resin, after forming CF layer, and 
making the surface flat, the electrode 12 of 
an ITO film was formed with the CF 
substrate 16. However, this production 
process may be skipped for simplification of 
a production process. What does not have a 
layer for such flattening is called CF 
substrate without topcoat. The following 
problems will be produced if an electrode 12 
is formed without topcoat. Since a hollow is 
generated into the portion between each CF 
and an anisotropy is towards a spatter when 
sputtering of the ITO film is carried out, an 
ITO film will be iattached to the portion of 
the hollow between each CF to an ITO film 
being densely attached to the flat portion of 
each CF at base. For this reason, on the ITO 
film attached to the portion of a hollow, the 
bigger crevice than the ITO film of a flat 
portion will have opened. 
[0242] For this reason, when applying or 
printing a perpendicular orientation film on 
CF substrate, the solvent which will be 
contained in the orientation film by the time 
it performs PURIKYUA (BEKU) after 
spreading/printing enters into CF layer from 
the portion of a slot. Even if the solvent 
which entered prebakes, after remaining in 
the interior and assembling it, it comes out, 
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and it makes the orientation film surface 
produce a crater etc. If a crater arises, 
display unevenness will occur, if 
protection-fromlight layers, such as 
chromium, are prepared in the slot between 
each CF like the 51st example thereby 
CF layer of the solvent of an orientation film 
■- entering - it can prevent now. In the 52nd 
example explained below, in order to prevent 
the enter lump by CF layer of the solvent of 
an orientation film, the resin prepared in 
the slot between each CF is used as a 
projection. 

[0243] Drawing 254 is drawing showing the 
manufacture method of CF substrate of the 
modification of the 51st example, (l) is CF 
substrate without topcoat, each CF layer of 
RGB is formed, the pro tection from light 
film 34 is formed in the bottom of a 
boundary portion, and, upwards, the ITO 
film 12 for electrodes is formed. 
POJIFOTORE JISUTO 389 is applied as 
shown in (2). As shown in (3), ultraviolet 
rays are irradiated from a glass substrate 
side, and if negatives are developed, 
projection 390 will be formed in the portion 
of the pro tectionfrom light film 34 as shown 
in (4). Projection 390 prevents permeation in 
CF layer of a solvent at the time of 
spreading of a perpendicular orientation 
film. Furthermore, after being assembled, it 
functions as projection 20A by the side of CF 
substrate formed in the boundary of a pixel. 
[0244] In the above, although the panel 
structure of the liquid crystal display of this 
invention was explained, the application 
suitable for such a panel is explained. 
Drawing 197 is the example of the product 
which used the liquid crystal display of this 



invention, and drawing 198 is drawing 
showing the configuration of this product. As 
shown in drawing 198, as explained until 
now, there is the screen 111 in a liquid 
crystal panel 100, and a viewing angle 
property is good, and the image displayed 
also from the big direction to which it 
inclined the degree of angle can be seen in 
good quality only firom a transverse plane, 
without producing tone reversal by high 
contrast. Behind the liquid crystal panel 100, 
the transilluminator 113 for making the 
illumination light from the light source 114 
and the light source 114 into the light which 
illuminates a liquid crystal panel 110 
uniformly is formed. 

[0245] As shown in drawing 197, the portion 
of the display screen 110 is pivotable and it 
can be used also as a display of a vertical 
mold also as a display of a horizontal type 
with this product according to a use. For this 
reason, it switches whether the switch 
which detects having leaned 45 degrees or 
more is formed, the condition of this switch 
is detected, and it displays as a display of a 
horizontal type, or it displays as a display of 
a vertical mold. In order to perform such a 
switch, the device in which read-out of the 
indicative data from the frame memory for 
image display is performed from a direction 
different 90 degrees etc. is required, but 
since the technology for it is known widely, 
explanation is omitted here. 
[0246] The advantage at the time of 
applying the liquid crystal display of this 
invention to such a product is explained. In 
the conventional liquid crystal display, since 
an angle of visibility was narrow, when it 
was made the big display screen, the angle 
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of visibility to a periphery became large, and 
the problem that a periphery was hard to 
see had produced it. However, since the 
display of high contrast is in sight also in a 
big viewing angle as for the liquid crystal 
display which applied this invention, 
without gradation being reversed, such a 
problem does not produce it. With a product 
as shown in drawing 197, an angle of 
visibility becomes large to a periphery with 
the longer display screen. Therefore, 
although the liquid crystal display was not 
able to be used for such a product, if it is the 
liquid crystal display of this invention, since 
the angle of visibility is large, it is fully 
applicable. 

[0247] Although the example explained until 
now showed the equipment which mainly 
divides orientation into two fields to which 
bearings differ by a unit of 90 degrees with 
four fields where every 90 degrees of 
bearings differ, the case where these are 
applied to this invention is considered. Since 
a viewing-angle property almost good about 
all the directions is acquired when 
orientation is divided into four fields to 
which every 90 degrees of bearings differ, 
especially a problem is not produced even if 
it sets the direction of orientation as any. For 
example, as the projection pattern shown in 
drawing 46 is shown in (l) of drawing 199 to 
a screen, when it has arranged, since a 
longitudinal direction and the vertical 
direction are 80 degrees or more, they rotate 
the viewing angle a display looks good, and 
especially a problem is not produced even if 
a projection pattern becomes like [ on the 
right of drawing]. 

[0248] On the other hand, although the 



viewing-angle property of the direction 
which carried out orientation division 
improves when orientation is divided into 
two fields to which 180-degree bearings 
differ, as for a direction which is different 90 
degrees in it, a viewing-angle property is 
seldom improved. Therefore, when a 
viewing-angle property almost equal to a 
longitudinal direction and the vertical 
direction is required, as shown in (2) of 
drawing 199, it is desirable to run a 
projection pattern in the direction of 
slanting on a screen. 

[0249] Next, the manufacturing process of 
the liquid crystal display of this invention is 
explained briefly. Generally, as shown in 
drawing 200, the washing production 
process 501 of a substrate, the gate electrode 
formation production process 502, the layer 
continuation film formation production 
process 503 of operation, the isolation 
production process 504, the protective coat 
formation production process 505, the pixel 
electrode formation production process 506, 
and an assembler are performed in order of 
508, but the manufacturing process of a 
liquid crystal panel will establish the 
projection formation production process 507 
after the pixel electrode formation 
production process 506, if an insulating 
projection is formed. 

[0250] As shown in drawing 201, a projection 
formation production process consists of the 
prebaking production process 512 which 
calcinates the resist applied with the resist 
spreading production process 511, a 
projection pattern exposure production 
process 513 exposed so that it may leave the 
portion of a projection, a development 
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production process 514 which removes 
portions other than a projection, and a 
posthake production process 215 which 
calcinates the projection which remained. As 
the 1st example explained, it is desirable for 
there to be a possibility that a resist will 
react with an orientation film at the 
orientation film formation production 
process performed at a next production 
process, and to calcinate at an elevated 
temperature to some extent in consideration 
of it in the postbake production process 515. 
In that case, if the cross section of a 
projection inclines in the shape of boiled fish 
paste, the stability of orientation will also 
increase. 

[0251] Also when forming a hollow as a 
domain regulation means, it is carried out at 
the almost same production process, but 
since what is necessary is just to form a 
pattern which prepares a slit in a pixel 
electrode at the pixel electrode formation 
production process 506 of drawing 200 in 
forming a slit in an electrode, the projection 
formation production process 507 becomes 
unnecessary. Having been shown in drawing 
201 can also form a projection pattern by 
printing, although it is an example in the 
case of forming a projection pattern by the 
photosensitive resist. Drawing 202 is 
drawing showing how to form a projection 
pattern in Toppan Printing. As shown in 
drawing 202, a projection pattern is formed 
in the flexible letterpress 604 made of APR 
resin, and this is fixed to the surface of the 
big roll 603 called a printing cylinder. A 
printing cylinder is interlocked with the 
ANIKKUSU roll 605, a doctor roll 606, and 
the printing stage 602, and is rotated. If the 



polyimide resin solution for projection 
formation is dropped on the ANIKKUSU roll 
605 by the dispenser 607, it will be extended 
by the doctor roll 606 and the solution which 
the resin solution developed and developed 
by homogeneity on the ANIKKUSU roll 605 
was imprinted by letterpress 604, and was 
imprinted by the heights of letterpress 604 
will be imprinted by the substrate 609 on 
the printing stage 602. Then, baking etc. is 
processed. If various utilization is carried 
out and the method of forming a pattern 
minute otherwise by printing can form a 
projection pattern using them, a projection 
pattern can be formed by low cost. 
[0252] Next, impregnation processing of the 
liquid crystal to the liquid crystal panel 
after sticking a vertical substrate is 
explained. Although liquid crystal is poured 
in after sticking CF substrate and a TFT 
substrate like the assembler of a liquid 
crystal panel, as drawing 18 explained, LCD 
of a VA mold TFT method has narrow eel 
thickness, although the time amount of 
liquid crystal impregnation becomes long, in 
order to prepare a projection, the time 
amount of liquid crystal impregnation is 
long, and to shorten time amount of liquid 
crystal impregnation as much as possible is 
desired. 

[0253] Drawing 203 is drawing showing the 
configuration of a liquid crystal injection 
injector. Although detailed explanation of 
this equipment is omitted, the impregnation 
connector 615 is connected to the liquid 
crystal inlet of a liquid crystal panel 100, 
and liquid crystal is supplied from the liquid 
crystal degassing pressure tank 614. The 
exhaust air connector 618 is connected to it 
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and coincidence for the exhaust port of 
liquid crystal, the inside of a liquid crystal 
panel 100 is decompressed with the vacuum 
pump 620 for exhaust air, and liquid crystal 
makes it be easy to be poured in. The liquid 
crystal discharged from an exhaust port is 
separated with a gas by the liquid crystal 
trap 619. 

[0254] In the 1st example, as shown in 
drawing 18, projection 20 is a straight 
line-like and was running in the direction 
parallel to the long side of a panel 100. 
Therefore, the inlet 102 of liquid crystal was 
established in the shorter side of a panel 
perpendicular to projection 20, and the 
exhaust port 103 was established in the 
shorter side of that an inlet 102 is formed 
and the opposite side. As shown in (l) of 
drawing 204, and (2), when similarly the 
projection 20 is running in the direction 
parallel to the shorter side of a panel 100 by 
the shape of a straight line, the inlet 102 of 
liquid crystal is established in the long side 
of a panel perpendicular to projection 20, 
and, as for an exhaust port 103, it is 
desirable to prepare in the long side of that 
an inlet 102 is formed and the opposite side. 
Moreover, also when projection 20 is zigzag, 
as the inlet 102 of liquid crystal is 
established in the side of a panel 
perpendicular to the direction in which 
projection 20 is prolonged and it is shown in 
drawing 206, it is desirable [ an exhaust port 
103 ], as shown in drawing 205 to prepare in 
the side of that an inlet 102 is formed and 
the opposite side. 

[0255] Here, a poor display will be caused, if 
air bubbles may mix at the time of 
impregnation of liquid crystal and air 



bubbles mix. When the liquid crystal and 
the perpendicular orientation film of a 
negative mold are used, it becomes a black 
display at the time of no voltage impressing, 
but even if air bubbles mix in liquid crystal, 
since the portion becomes a black display, if 
it remains as it is, mixing of air bubbles 
cannot be discovered. Therefore, voltage was 
impressed to the electrode, and it was made 
the white display, and was checking that air 
bubbles were not mixing because there is no 
portion of a black display. However, since 
there was no electrode near the inlet of 
liquid crystal, even if air bubbles were mixed 
in this portion, it was not able to discover. 
Since there is a possibility of it being spread 
someday and reducing display quality when 
air bubbles are in this portion, it is 
necessary to also discover the air bubbles 
near an inlet. Then, an electrode 120 is 
formed also near [ inlet 101 ] the outside of a 
viewing area 121 and the black matrix 34, 
and it enables it to detect mixing of air 
bubbles also in this portion with the liquid 
crystal display of this invention, as shown in 
drawing 207. 

[0256] Since the liquid crystal display of 
projection and become depressed and using 
domain regulation means, such as slit, VA 
method does not need to perform rubbing 
processing as explained until now, the 
contamination in a production process is 
reduced sharply. Therefore, there is an 
advantage that a part of washing production 
process can be skipped. However, the 
problem of the resistance to contamination 
over the organic substance being weak 
compared with the positive type usually 
used, and it being especially weak to 
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polyurethane system resin or the skin, and 
causing a poor display has produced the 
negative-mold (n mold) liquid crystal to be 
used. It is considered to be the cause that 
the specific resistance of the liquid crystal 
with which the poor display was polluted 
falls. 

[0257] Then, when it was polyurethane 
system resin and the skin of what kind of 
magnitude first, it investigated whether it 
would become a poor display. Drawing 208 is 
the liquid crystal panel of VA method. After 
forming a perpendicular orientation film in 
two substrates 16 and 17, some 
polyurethane system resin whose magnitude 
is about 10 micrometers was put on one 
substrate, the spacer 45 was formed in one 
side, the sealant 101 was formed in another 
side, lamination and liquid crystal were 
poured in, and the panel was manufactured. 
Consequently, polyurethane system resin 
700 extended area by heat and eel thickness 
(eel gap) formation, and the poor display by 
liquid crystal contamination was accepted in 
15-micrometer angle in 0.5*2mm centering 
on breadth and polyurethane system resin 
700. 

[0258] The magnitude of polyurethane 
system resin 700 is changed and the result 
of having investigated the contamination 
area size of liquid crystal is shown in 
drawing 209. If it is beyond the display 
within 0.3mm angle on a panel and is 
satisfactory, it is necessary to use magnitude 
of polyurethane system resin below as 
5-micrometer angle. This was the same also 
about the skin. As mentioned above, 
polyurethane system resin and the skin 
reduce the specific resistance of liquid 



crystal, and it generates a poor display 
owing to. The amount of mixing of 
polyurethane system resin and the relation 
of a fall of specific resistance were 
investigated. Drawing 210 is drawing 
showing the frequency dependent count 
result of the equal circuit of the liquid 
crystal pixel which the gate shows in 
drawing 211 supposing the condition of ON. 
A graph shows change of the effective 
voltage to frequency in case resistance is 
9.1x109, 9.1x1010, 9.1x1011, and 
9.1xl012ohms in the equal circuit of a liquid 
crystal pixel. It turns out that the fall of the 
resistance of liquid crystal will produce the 
fall of effective voltage from now on. In the 
l-60Hz frequency range related to an actual 
display, it turns out that the abnormalities 
of a display occur in the fall of the specific 
resistance of triple or more figures. 
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[Brief Description of the Drawings] 
[Drawing l] It is drawing explaining the 
panel structure and the principle of 
operation of the TN mold LCD. 
[Drawing 2] It is drawing explaining change 
of the image by the angle of visibility of the 
TN mold LCD. 

[Drawing 3] It is drawing explaining the IPS 
mold LCD. 

[Drawing 4] It is drawing showing the 
definition of the coordinate meter in the 
observation which made the IPS mold LCD 
the example. 

[Drawing 5] It is drawing showing the tone 
reversal field in the IPS mold LCD. 
[Drawing 6] It is drawing showing the 
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change and tone reversal of gradation in the 
IPS mold LCD. 

[Drawing 7] It is drawing explaining VA 
(Vertically aligned) method and its trouble. 
[Drawing 8] It is explanatory drawing of 
rubbing processing. 

[Drawing 9] It is drawing explaining the 
principle of this invention. 
[Drawing 10] It is drawing explaining 
generation of the orientation by projection. 
[Drawing 11] It is drawing showing the 
example of a configuration of a projection. 
[Drawing 12] It is drawing showing the 
method which realizes liquid crystal 
orientation of this invention. 
[Drawing 13] It is drawing showing the 
whole liquid crystal panel configuration of 
the 1st example. 

[Drawing 14] It is drawing showing the 
panel structure of the 1st example. 
[Drawing 15] It is drawing showing the 
projection pattern of the 1st example. 
[Drawing 16] It is drawing showing the 
projection pattern of the periphery in the 1st 
example. 

[Drawing 17] It is a panel cross section in 
the 1st example. 

[Drawing 18] It is drawing showing 
arrangement of the liquid crystal inlet of the 
panel of the 1st example. 
[Drawing 19] It is drawing showing the 
actual measurement of the projection 
configuration of the 1st example. 
[Drawing 20] It is drawing showing the 
speed of response in the 1st example. 
[Drawing 21] It is drawing showing the 
speed of response in the 1st example. 
[Drawing 22] It is drawing showing the 
viewing-angle property in the 1st example. 



[Drawing 23] It is drawing showing the 
viewing angle property in the 1st example. 
[Drawing 24] It is drawing showing the 
viewing angle property in the 1st example. 
[Drawing 25] It is drawing showing the 
viewing angle property at the time of using 
a phase contrast film in the 1st example. 
[Drawing 26] It is drawing showing the 
viewing angle property at the time of using 
a phase contrast film in the 1st example. 
[Drawing 27] It is drawing explaining 
generating of the leakage light for a height. 
[Drawing 28] It is drawing showing change 
of the permeability when changing the 
height of a projection in the 1st example. 
[Drawing 29] It is drawing showing change 
of the contrast when changing the height of 
a projection in the 1st example. 
[Drawing 30] It is drawing showing the 
relation between the height of a projection in 
the 1st example, and the permeability of a 
white condition. 

[Drawing 31] It is drawing showing the 
relation between the height of a projection in 
the 1st example, and the permeability of a 
black condition. 

[Drawing 32] It is drawing showing the 
height of a projection in the 1st example, 
and the relation of a contrast ratio. 
[Drawing 33] It is drawing showing the 
projection pattern of the 2nd example. 
[Drawing 34] It is drawing showing the 
projection pattern of the 3rd example. 
[Drawing 35] It is drawing showing other 
examples of the projection pattern of the 3rd 
example. 

[Drawing 36] It is drawing showing the 
orientation of the liquid crystal molecule on 
a projection. 
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[Drawing 37] It is drawing showing the 
projection configuration of the 4th example. 
[Drawing 38] It is drawing showing the 
panel structure of the 5th example. 
[Drawing 39] It is drawing showing the pixel 
electrode pattern of the 5th example. 
[Drawing 40] It is drawing showing the 
example of the orientation distribution in a 
slit connection. 

[Drawing 41] It is drawing showing a 
projection in the 5th example, and 
generating of the domain in the slit section. 
[Drawing 42] It is drawing showing the 
configurations of a projection in the 6th 
example, and the slit of an electrode. 
[Drawing 43] It is drawing showing a 
projection in the 6th example, and 
generating of the domain in the slit section. 
[Drawing 44] It is drawing showing the plan 
of the pixel section in the liquid crystal 
display of the 6th example. 
[Drawing 45] It is drawing showing the pixel 
electrode pattern of the 6th example. 
[Drawing 46] It is the cross section of the 
pixel section of the 6th example. 
[Drawing 47] It is drawing showing the 
vie wing-angle property in the 6th example. 
[Drawing 48] It is drawing showing the 
viewingangle property in the 6th example. 
[Drawing 49] It is drawing showing the 
modification of the pixel electrode pattern of 
the 6th example. 

[Drawing 50] It is drawing showing the pixel 
electrode pattern and structure of the 7th 
example of this invention. 
[Drawing 51] It is drawing showing the plan 
of the pixel section in the liquid crystal 
display of the 8th example of this invention. 
[Drawing 52] It is the cross section of the 



pixel section of the 8th example. 
[Drawing 53] It is drawing explaining the 
manufacture method of the TFT substrate in 
the 8th example. 

[Drawing 54] It is drawing explaining the 
manufacture method of the TFT substrate in 
the 8th example. 

[Drawing 55] It is drawing showing the 
projection pattern of the 9th example of this 
invention. 

[Drawing 56] It is the plan of the pixel 
section of the 9th example. 
[Drawing 57] It is drawing showing the 
modification of the projection pattern of the 
9th example. 

[Drawing 58] It is drawing showing the 
effect of the slanting electric field in an 
electrode edge. 

[Drawing 59] It is drawing showing the 
problem in the case of using the projection 
which made zigzag crooked. 
[Drawing 60] It is drawing showing the 
orientation of the electrode edge section in 
the case of using the projection which made 
zigzag crooked. 

[Drawing 61] When using the projection 
which made zigzag crooked, it is drawing 
showing the portion to which a speed of 
response falls. 

[Drawing 62] When using the projection 
which made zigzag crooked, it is the cross 
section of ****** to which a speed of 
response falls. 

[Drawing 63] It is drawing showing the 
basic configuration of the 10th example of 
this invention. 

[Drawing 64] It is drawing showing the 
projection train pattern in the 10th example. 
[Drawing 65] It is the detail drawing of the 
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feature portion in the 10th example. 

[Drawing 66] It is drawing explaining 

change of the direction of orientation by the 

exposure of ultraviolet rays. 

[Drawing 67] It is drawing showing the 

modification of the 10th example. 

[Drawing 68] It is drawing showing the 

relation between a desirable edge and a 

projection. 

[Drawing 69] It is drawing showing the 
relation between a desirable edge and a 
hollow. <BR> [Drawing 70] It is drawing 
showing desirable straight line-like array of 
a projection. 

[Drawing 71] It is drawing showing the 
projection pattern in the 11th example of 
this invention. 

[Drawing 72] It is drawing showing the 
example which prepared the projection of 
discontinuity for every pixel. 
[Drawing 73] It is drawing showing the 
projection pattern in the 12th example of 
this invention. 

[Drawing 74] It is drawing showing the 

modification of the 12th example. 

[Drawing 75] It is drawing showing the 

modification of the 12th example. 

[Drawing 76] It is drawing showing the 

projection pattern in the 13th example of 

this invention. 

[Drawing 77] It is the cross section of the 3rd 
example. 

[Drawing 78] It is drawing showing an 
operation and electrode structure of 
auxiliary capacity. 

[Drawing 79] It is drawing showing the 
projection pattern and CS electrode of the 
14th example of this invention. 
[Drawing 80] It is drawing showing the 



modification of the 14th example. 

[Drawing 81] It is drawing showing the 

modification of the 14th example. 

[Drawing 82] It is drawing showing the 

modification of the 14th example. 

[Drawing 83] It is drawing showing the 

projection pattern of the 15th example of 

this invention. 

[Drawing 84] It is drawing explaining 
orientation change of the liquid crystal in 
the 15th example. 

[Drawing 85] It is drawing showing the 
viewing-angle property in the 15th example. 
[Drawing 86] It is drawing showing the 
halftone speed of response of TN method for 
the speed of response of the halftone in the 
15th example, and a comparison. 
[Drawing 87] It is drawing showing the 
speed of response of the halftone of other VA 
methods. 

[Drawing 88] It is drawing showing the 
modification of the projection pattern of the 
15th example. 

[Drawing 89] It is drawing showing the 
modification of the projection pattern of the 
15th example. 

[Drawing 90] It is drawing showing the 
modification of the projection pattern of the 
15 th example. 

[Drawing 91] It is drawing showing the 
modification of the projection pattern of the 
15th example. 

[Drawing 92] It is drawing showing the 
projection structure of the 16th example of 
this invention. 

[Drawing 93] It is drawing showing the 
projection pattern of the 16th example. 
[Drawing 94] It is drawing showing the 
panel structure of the 17th example of this 



JP11-258606 



invention. 

[Drawing 95] It is drawing showing the 
panel structure of the 18th example of this 
invention. 

[Drawing 96] It is drawing showing the 
panel structure of the 19th example of this 
invention. 

[Drawing 97] It is drawing showing the 
panel structure of the 20th example of this 
invention. 

[Drawing 98] It is drawing showing the 
panel structure of the modification of the 
20th example. 

[Drawing 99] It is drawing showing the 
panel structure of the modification of the 
20th example. 

[Drawing 100] It is drawing showing the 
panel structure of the modification of the 
20th example. 

[Drawing 101] It is drawing showing the 
panel structure of the 21st example of this 
invention. 

[Drawing 102] It is drawing showing the 
effect on the orientation division by the 
panel cross section and assembly which have 
a projection. 

[Drawing 103] It is drawing showing the 
panel structure of the 22nd example of this 
invention. 

[Drawing 104] It is drawing showing the 
panel structure of the 23rd example of this 
invention. 

[Drawing 105] It is drawing showing the 
panel structure of the 24th example of this 
invention. 

[Drawing 106] It is drawing showing the 
projection pattern adapting the structure of 
the 24th example. 

[Drawing 107] It is drawing showing the 



panel structure of the 25th example of this 
invention. 

[Drawing 108] It is drawing showing the 
structure of the panel which measures the 
relation between a projection gap and a 
speed of response. 

[Drawing 109] It is drawing showing the 
relation between a projection gap and a 
speed of response. 

[Drawing 110] It is drawing showing the 
relation between a projection gap and 
permeability. 

[Drawing 111] It is explanatory drawing of 
the principle of operation of the 25th 
example. 

[Drawing 112] It is drawing showing the 
panel structure of the 26th example of this 
invention. 

[Drawing 113] It is drawing showing the 
viewing-angle property of the panel of the 
26th example. 

[Drawing 114] It is drawing showing the 

usual projection pattern. 

[Drawing 115] It is drawing showing the 

wavelength dispersion of the optical 

anisotropy of liquid crystal. 

[Drawing 116] It is drawing showing the 

projection pattern of the 27th example of 

this invention. 

[Drawing 117] It is drawing showing the 
difference by the projection gap of the 
relation between applied voltage and 
permeability. 

[Drawing 118] It is drawing showing the 
projection pattern of the 28th example of 
this invention. 

[Drawing 119] It is drawing showing the 
projection pattern of the 29th example of 
this invention. 
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[Drawing 120] It is drawing showing the 
pixel structure of the 29th example. 
[Drawing 121] It is drawing showing the 
projection configuration of the 30th example 
of this invention. 

[Drawing 122] It is drawing showing change 
of the permeability when changing the 
height of a projection. 

[Drawing 123] It is drawing showing change 
of the contrast when changing the height of 
a projection. 

[Drawing 124] It is drawing showing the 
relation between, the height of a projection, 
and the permeability of a white condition. 
[Drawing 125] It is drawing showing the 
relation between the height of a projection, 
and the permeability of a black condition. 
[Drawing 126] It is drawing showing the 
modification of the 30th example. 
[Drawing 127] It is drawing showing the 
projection configuration of the 31st example 
of this invention. 

[Drawing 128] It is drawing showing the 
relation of the thickness of the twist angle of 
the liquid crystal panel of VA method, and a 
liquid crystal layer. 

[Drawing 129] It is drawing showing the 
relative luminance of a white display of the 
liquid crystal panel of VA method, and the 
relation of retardation deltand of liquid 
crystal. 

[Drawing 130] It is drawing showing the 
angle wavelength permeability of the liquid 
crystal panel of VA method, and the relation 
of retardation deltand of liquid crystal. 
[Drawing 131] It is drawing showing the gap 
of the liquid crystal panel of an orientation 
division VA method, and the relation of a 
speed of response. 



[Drawing 132] It is drawing showing the gap 
of the liquid crystal panel of an orientation 
division VA method, and the relation of a 
numerical aperture. 

[Drawing 133] It is drawing showing the 
panel structure of the 32nd example of this 
invention. 

[Drawing 134] It is drawing showing the 
panel structure of the modification of the 
32nd example. 

[Drawing 135] It is drawing showing the 
structure of the TFT substrate of the 33rd 
example of this invention, 
[Drawing 136] It is drawing showing the 
projection pattern of the 33rd example. 
[Drawing 137] It is drawing showing the 
panel structure of the 34th example of this 
invention. 

[Drawing 138] It is drawing showing the 
projection pattern of the 34th example. 
[Drawing 139] It is drawing showing the 
manufacture method of the TFT substrate of 
the 35th example of this invention. 
[Drawing 140] It is drawing showing the 
structure of the TFT substrate of the 
modification of the 35th example. 
[Drawing 141] It is drawing showing the 
manufacture method of the TFT substrate of 
the 36th example of this invention. 
[Drawing 142] It is drawing explaining the 
problem by the dielectric on an electrode. 
[Drawing 143] It is drawing showing the 
projection structure of the 37th example of 
this invention. 

[Drawing 144] It is drawing showing the 
manufacture method of a projection of the 
37th example. <BR> [Drawing 145] It is 
drawing showing the projection structure of 
the 38th example of this invention. 
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[Drawing 146] It is drawing showing change 

of the projection configuration by baking. 

[Drawing 147] It is drawing showing change 

of the cross-section configuration .of the 

resist by burning temperature. 

[Drawing 148] It is drawing showing the 

relation between line breadth and the 

cross-section configuration of a resist. 

[Drawing 149] It is drawing showing the 

problem in the situation of a height, and 

spreading of an orientation film. 

[Drawing 150] It is drawing showing an 

example of the projection manufacture 

method of the 39th example of this invention, 

and the manufactured projection. 

[Drawing 151] It is drawing showing other 

examples of the projection manufacture 

method of the 39th example. 

[Drawing 152] It is drawing showing other 

examples of the projection manufacture 

method of the 39th example. 

[Drawing 153] It is the graph which shows 

reforming by ultraviolet-rays exposure of a 

resist. 

[Drawing 154] It is drawing showing other 

examples of the projection manufacture 

method of the 39th example. 

[Drawing 155] It is drawing showing other 

examples of the projection manufacture 

method of the 39th example. 

[Drawing 156] It is drawing showing other 

examples of the projection manufacture 

method of the 39th example. 

[Drawing 157] It is drawing showing other 

examples of the projection manufacture 

method of the 39th example. 

[Drawing 158] It is drawing showing the 

temperature -change conditions of the 

method of drawing 157. 



[Drawing 159] It is drawing showing other 

examples of the projection manufacture 

method of the 39th example. 

[Drawing 160] It is drawing showing the 

panel structure of the conventional example 

of having a black matrix. 

[Drawing 161] It is drawing showing the 

panel structure of the 40th example of this 

invention. 

[Drawing 162] It is drawing showing the 
projection pattern of the 40th example. 
[Drawing 163] It is drawing showing the 
protection-from-light pattern (black matrix) 
of the 41st example of this invention. 
[Drawing 164] It is the cross section of the 
41st example. 

[Drawing 165] It is drawing showing the 
pixel and projection pattern of the 42nd 
example of this invention. 
[Drawing 166] It is drawing showing the 
conventional panel structure where the 
spacer was formed. 

[Drawing 167] It is drawing showing the 
panel structure of the 43rd example and 
modification of this invention. 
[Drawing 168] It is drawing showing the 
panel structure of the modification of the 
43rd example. 

[Drawing 169] It is drawing showing the 
panel structure of the modification of the 
43rd example. 

[Drawing 170] It is drawing showing the 
manufacture method of the liquid crystal 
panel of the 44th example of this invention. 
[Drawing 171] It is drawing showing the 
spraying density of a spacer and the relation 
of a eel gap to the 44th example. 
[Drawing 172] It is drawing showing the 
relation of generating of the unevenness 
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when applying the spraying density and the 
force of a spacer in the liquid crystal panel of 
the 44th example. 

[Drawing 173] It is drawing showing the 

chemical formula of the charge of add-in 

material for giving the ion adsorption 

capacity force to a projection. 

[Drawing 174] It is drawing showing the 

chemical formula of the charge of add-in 

material for giving the ion adsorption 

capacity force to a projection. 

[Drawing 175] It is drawing showing the 

structure of CF substrate of the 45th 

example of this invention. 

[Drawing 176] It is drawing showing the 

panel structure of the 46th example of this 

invention. 

[Drawing 177] It is drawing showing the 
structure of CF substrate of the modification 
of the 46th example. 

[Drawing 178] It is drawing showing other 
examples of structure of CF substrate of the 
modification of the 46th example. 
[Drawing 179] It is drawing showing other 
examples of structure of CF substrate of the 
modification of the 46th example. 
[Drawing 180] It is drawing showing other 
examples of structure of CF substrate of the 
modification of the 46th example. 
[Drawing 181] It is drawing showing other 
examples of structure of CF substrate of the 
modification of the 46th example. 
[Drawing 182] It is drawing showing other 
examples of structure of CF substrate of the 
modification of the 46th example. 
[Drawing 183] It is drawing showing a 
projection and the BM formation method of 
CF substrate of the 47th example of this 
invention. 



[Drawing 184] It is drawing showing a 

projection and the BM formation method of 

CF substrate of the 47th example. 

[Drawing 185] It is drawing showing the 

panel structure of the 47th example. 

[Drawing 186] It is drawing showing the BM 

manufacture method of CF substrate of the 

48th example of this invention. 

[Drawing 187] It is drawing showing the 

panel structure of the 48th example. 

[Drawing 188] It is drawing showing the 

manufacture method of CF substrate of the 

49th example of this invention. 

[Drawing 189] It is drawing showing the 

panel structure of the 49th example. 

[Drawing 190] It is drawing showing the 

manufacture method of CF substrate of the 

50th example of this invention. 

[Drawing 191] It is drawing showing the 

panel structure of the 50th example. 

[Drawing 192] It is drawing showing the 

structure of CF substrate of the 51st 

example of this invention. 

[Drawing 193] It is drawing showing the 

modification of the 51st example. 

[Drawing 194] It is drawing showing the 

modification of the 51st example. 

[Drawing 195] It is drawing showing the 

modification of the 51st example. 

[Drawing 196] It is drawing showing the 

modification of the 51st example. 

[Drawing 197] It is drawing showing the 

display adapting the liquid crystal panel of 

this invention. 

[Drawing 198] It is drawing showing the 
configuration of the display in the 
application of the liquid crystal panel of this 
invention. 

[Drawing 199] It is drawing showing 
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rotation of the projection pattern in the 
application of the liquid crystal panel of this 
invention. 

[Drawing 200] It is the flow chart which 
shows the manufacturing process of the 
liquid crystal panel of this invention. 
[Drawing 201] It is the flow chart which 
shows the projection formation production 
process of the liquid crystal panel of this 
invention. 

[Drawing 202] It is drawing showing the 
configuration of the equipment for forming a 
projection by printing. 

[Drawing 203] It is drawing showing the 
configuration of a liquid crystal injector. 
[Drawing 204] It is drawing showing the 
example of arrangement of the inlet to a 
projection with the liquid crystal panel of 
this invention. 

[Drawing 205] It is drawing showing the 
example of arrangement of the inlet to a 
projection with the liquid crystal panel of 
this invention. 

[Drawing 206] It is drawing showing the 
example of arrangement of the inlet to a 
projection with the liquid crystal panel of 
this invention. 

[Drawing 207] It is drawing showing the 
electrode structure near the inlet in the 
liquid crystal panel of this invention. 
[Drawing 208] It is drawing showing 
generating of the abnormalities in a display 
when polyurethane system resin mixes with 
the liquid crystal panel of this invention. 
[Drawing 209] It is drawing showing the 
relation between the magnitude of 
polyurethane system resin, and liquid 
crystal contamination area size. 
[Drawing 210] It is drawing showing the 



simulation result which shows the fall of 

effective voltage to the frequency by the 

difference of specific resistance. 

[Drawing 211] It is drawing showing the 

simulation result of the charging time value 

of the charge by the difference of specific 

resistance. 

[Drawing 212] It is drawing showing the 
simulation result of the charging time value 
of the charge by the difference of specific 
resistance. 

[Drawing 213] It is drawing showing the 
configuration of the liquid crystal display of 
VA method. 

[Drawing 214] It is drawing showing the 
viewing-angle property of the contrast in the 
liquid crystal display of VA method. 
[Drawing 215] It is drawing showing the 
viewing-angle field which tone reversal 
produces in the liquid crystal display of VA 
method. 

[Drawing 216] It is drawing showing the 
configuration of the display which used new 
VA method panel which has a domain 
regulation means. 

[Drawing 217] It is drawing showing the 
viewing-angle property of the contrast in the 
liquid crystal display of new VA method. 
[Drawing 218] It is drawing showing the 
viewing-angle property of the tone reversal 
in the liquid crystal display of new VA 
method. 

[Drawing 219] It is drawing explaining the 
property of a phase contrast film. 
[Drawing 220] It is drawing showing the 
configuration of the liquid crystal display of 
the 52nd example of this invention. 
[Drawing 221] It is drawing showing the 
viewing-angle property of the contrast in the 
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liquid crystal display of the 52nd example. 
[Drawing 222] It is drawing showing the 
viewing-angle property of the tone reversal 
in the liquid crystal display of the 52nd 
example. 

[Drawing 223] It is drawing showing the 
change to the amount of phase contrast of 
the angle from which the contrast seen from 
the slant in the liquid crystal display of the 
52nd example becomes a predetermined 
value. 

[Drawing 224] It is drawing showing the 
configuration of the liquid crystal display of 
the 53rd example of this invention. 
[Drawing 225] It is drawing showing the 
viewing-angle property of the contrast in the 
liquid crystal display of the 53rd example. 
[Drawing 226] It is drawing showing the 
viewing-angle property of the tone reversal 
in the liquid crystal display of the 53rd 
example. 

[Drawing 227] It is drawing showing the 
change to the amount of phase contrast of 
the angle from which the contrast seen from 
the slant in the liquid crystal display of the 
53rd example becomes a predetermined 
value. 

[Drawing 228] It is drawing showing the 
configuration of the liquid crystal display of 
the 54th example of this invention. 
[Drawing 229] It is drawing showing the 
change to the amount of phase contrast of 
the angle from which the contrast seen from 
the slant in the liquid crystal display of the 
54th example becomes a predetermined 
value. 

[Drawing 230] It is drawing showing the 
change to the amount of retardations of the 
liquid crystal of the optimum conditions 



about the contrast in the liquid crystal 
display of the 54th example. 
[Drawing 231] It is drawing showing the 
change to the amount of phase contrast of 
the marginal angle which does not produce 
tone reversal in the liquid crystal display of 
the 54th example. 

[Drawing 232] It is drawing showing the 
change to the amount of retardations of the 
liquid crystal of the optimum conditions 
about the tone reversal in the liquid crystal 
display of the 54th example. 
[Drawing 233] It is drawing showing the 
viewing-angle property of the contrast in the 
liquid crystal display of the 55th example of 
this invention. 

[Drawing 234] It is drawing showing the 
viewing-angle property of the tone reversal 
in the liquid crystal display of the 55th 
example. 

[Drawing 235] It is drawing showing the 
configuration of the liquid crystal display of 
the 56th example of this invention. 
[Drawing 236] It is drawing showing the 
viewing-angle property of the contrast in the 
liquid crystal display of the 56th example. 
[Drawing 237] It is drawing showing the 
viewing-angle property of the tone reversal 
in the liquid crystal display of the 56th 
example. 

[Drawing 238] It is drawing showing the 
change to the amount of retardations of the 
liquid crystal of the optimum conditions 
about the contrast in the liquid crystal 
display of the 56th example. 
[Drawing 239] It is drawing showing the 
configuration of the liquid crystal display of 
the 57th example of this invention. 
[Drawing 240] It is drawing showing the 
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viewing-angle property of the contrast in the 
liquid crystal display of the 57th example. 
[Drawing 24l] It is drawing showing the 
viewing angle property of the tone reversal 
in the liquid crystal display of the 57th 
example. 

[Drawing 242] It is drawing showing the 
change to the amount of retardations of the 
liquid crystal of the optimum conditions 
about the contrast in the liquid crystal 
display of the 57th example. 
[Drawing 243] It is drawing showing the 
configuration of the liquid crystal display of 
the 58th example of this invention. 
[Drawing 244] It is drawing showing the 
viewing-angle property of the contrast in the 
liquid crystal display of the 58th example. 
[Drawing 245] It is drawing showing the 
viewing-angle property of the tone reversal 
in the liquid crystal display of the 58th 
example. 

[Drawing 246] It is drawing showing the 
change to the amount of retardations of the 
liquid crystal of the optimum conditions 
about the contrast in the liquid crystal 
display of the 58th example. 
[Drawing 247] It is drawing showing the 
configuration of the liquid crystal display of 
the 59th example of this invention. 
[Drawing 248] It is drawing showing the 
viewing-angle property of the contrast in the 
liquid crystal display of the 59th example. 
[Drawing 249] It is drawing showing the 
viewing angle property of the tone reversal 
in the liquid crystal display of the 59th 
example. 

[Drawing 250] It is drawing showing the 
change to the amount of retardations of the 
liquid crystal of the optimum conditions 



about the contrast in the liquid crystal 

display of the 59th example. 

[Drawing 251] It is drawing showing the 

change to the amount of retardations of the 

liquid crystal of the optimum conditions 

about the contrast in the liquid crystal 

display of the 59th example. 

[Drawing 252] It is drawing showing the 

measurement result of the property of the 

liquid crystal panel of the 32nd example of 

this invention. 

[Drawing 253] It is drawing showing change 
of the ion density when performing 
processing which gives the ion adsorption 
capacity force to a projection. 
[Drawing 254] It is drawing showing the 
manufacture method of the liquid crystal 
panel of the modification of the 51st example 
of this invention. 

[Drawing 255] It is drawing showing the 
projection pattern and cross-section 
structure of a modification of the 2nd 
example. 

[Drawing 256] It is drawing showing the 
projection pattern of the modification of the 
2nd example. 

[Drawing 257] It is drawing showing the 
projection pattern and cross- section 
structure of a modification of the 16th 
example. 

[Drawing 258] It is drawing showing 
arrangement of the auxiliary projection in 
the modification of the 10th example. 
[Description of Notations] 
9 Pixel 

11 15 - Polarizing plate 

12 - CF lateral electrode 

13 - Pixel electrode 

14 Liquid crystal molecule 
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16 17 - Glass substrate 
18 19 ~ Electrode 

20, 20A, 20B — Domain regulation means 
(projection) 

21 -- Domain regulation means (slit) 

22 - Perpendicular orientation film 

23 - Domain regulation means (hollow) 

31 - Gate bus 

32 - Address bus 

33 - TFT 

34 ■• Protection from light film 

35 - CS electrode 

41 - Source 

42 - Drain 
45 Spacer 



